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EXECUTIVE SUMMARY 



Introduction 

This report contains a summary of the 
deliberations of a workshop devoted to the 
National Research and Education Network 
(NREN), held in Monterey, California on 
September 16-18, 1992. In addition, it in- 
cludes policy papers dealing with the 
NREN from eighteen organizations which 
broadly represent NREN constituencies in 
government, education and industry. The 
text of the papers may be found in Appen- 
dix A. The report is intended to provide 
context and reference material for future 
deliberations on the NREN by the United 
States Congress, federal agencies, and other 
bodies with a policy role in the develop- 
ment of the network. 

The NREN is one of the major components 
of the High-Performance Computing Act of 
1991 (PL102-194). Section 102(a) of the Act 
states, "The Network shall provide for the 
linkage of research institutions and 
educational institutions, government and 
industry in every state." 

In the Act, Congress posed six NREN 
pxDiicy questions and asked the Director of 
the Office of Science and Technology Policy 
(OSTP) to provide a report on the questions 
by December 9, 1992. The questions, from 
Section 102(g), are: 

"(1) effective mechanisms for providing op- 
erating funds for maintenance and use of the 
Network, including user fees, industry sup- 
port and continued Federal investment; 

(2) the future operation and evolution of 
the Network; 

(3) how commercial information service 
providers could be charged for access to the 
Network and how Network users could be 
charged for such commercial information 
services; 

(4) the technological feasibility of allow- 
ing commercial information service 
providers to use the Network and other 
federally funded research networks; 

(5) how to protect the copyrights of mate- 
rial distributed over the Network; 

(6) appropriate policies to ensure the secu- 
rity of resources available on the Network 



and to protect the privacy of users of net- 
works." 

These policy questions have evoked wide 
interest among current and potential users of 
the NREN, as well as among organizations 
associated with development of the net- 
work and with the delivery of services on 
the network. Assisted by financial support 
from the Networking Division of the 
National Science Foundation, the organ- 
izers of the workshop undertook to develop 
an informed commentary on the major issues 
contained in the Congressional questions. 

Participants in the workshop included 
eighty-one individuals representing orga- 
nizations in higher education, the library 
community, K-12, industry, foundations, 
and network providers. Names and affilia- 
tions are shown in Apf)endix B. 

Major Issues 

The workshop provided time for lively 
discussion both in small groups and in ple- 
nary sessions. A number of conclusions about 
major issues were shared widely among the 
participants: 

• The High-Performance Computing Act 
and the current Administration's High- 
Performance Computing and Communi- 
cations program are important first steps 
toward the realization of a national 
network. The Congressional intent to 
"promote the more rapid development of an 
information ir.frastructure" should be met 
through wide participation in the emerging 
NREN system. 

• The NREN should be more than a pro- 
gram supporting high performance comput- 
ing. It has the potential to: 

• facilitate development of the 
National Information Infrastructure, 

• provide tools for increasing the effec- 
tiveness of research, education and 
technology transfer at all levels, and 

• demonstrate network applications and 
technologies which can aid in ad- 
dressing critical social needs. 
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• Some members of Congress and others who 
have been involved with the prior devel- 
opment of research networks appear to as- 
sume that the NREN will be a federal net- 
work of dedicated physical links. In con- 
trast, the workshop participants see the 
NREN as a national network program 
whose advanced transmission requirements 
will be met by the rapidly evolving com- 
mercial communications infrastructure of 
the country. 

• More emphasis should be placed on mak- 
ing the NRJEN a truly national program 
which includes strategic partners in higher 
education, state government and industry. 

Recommendations on Policy Questions 

The specific Congressional questions serve 
to test the commonality of visions of the 
network, its services, its governance and 
funding. The workshop discussion of the 
questions reflected general agreement that: 

• Historical models for the evolution of 
the NREN such as the highway system, 
telephone system, national electrical 
power grid and the agricultural extension 
system all contain elements which may be 
useful in developing the NREN. However, 
workshop participants believe that histor- 
ical precedent must be balanced with em- 
pirical experience gained from actual net- 
work implementation. The final shape of 
the NREN, and its balance of public and 
private activities, will be unique. 

• Federal funds for the existing interim 
NREN (principally NSFNET) have been 
significantly leveraged by non-federal 
funds provided through a variety of means 
such as user fees, industry support, state and 
university investment. However, the total 
funding currently available falls far short 
of the amount needed to realize the goal 
stated in the Act of connecting research, 
education and libraries at all levels in ev- 
ery state. 

• NREN governance currently includes 
Congressional oversight of an Adminis- 
tration program involving multiple 
agencies as well as coordinating and 
advisory committees. While this structure 
may work for the current federal program, 
it is not likely to be sufficient for the 
development of the NREN as a national 
program, since major investors and 



stakeholders currently participate at most 
in an advisory capacity. 

• As the NREN and other large scale com- 
puter networks continue to expand and gain 
use for a wide range of activities, both 
institutional and individual, the Congress 
must be sensitive to possible needs for 
revision and strengthening of federal 
statutes, regulations and policies covering 
security and intellectual property (i.e. 
copyright) protection. 

• Charging for commercially provided ser- 
vices is technologically feasible and can be 
dealt with during NREN implementation. 

Other Issues 

Goals and expectations for the NREN 
system are high, and there is a mismatch 
between those expectations and the 
resources of the communities which 
Congresc) included in the scope of the 
network. In its forthcoming review of 
NREN progress. Congress can significantly 
contribute to the development of a national 
consensus on the future of the network. 
Among the possible steps identified by 
workshop participants are: 

• Establishment of a National Commission 
charged to develop, in collaboration with 
all involved constituencies, a detailed plan 
and program for the NREN; 

• Development of a more comprehensive 
approach to the inclusion of all federal 
agencies in the NREN, as well as broaden- 
ing the role of the current agencies; 

• Creation of a public sector governing body 
for the NREN, such as a federally char- 
tered non-profit corporation, which would 
serve to mobilize and energize the public 
and private partnerships which are essen- 
tial to the success of the overall national 
effort; 

• Reaffirming and further defining the role 
of the federal government in the develop- 
ment of the NREN system; 

• Complementing the NREN program with 
support for Grand Applications, such as 
medical care, lifelong learning and 
manufacturing, which would focus 
development efforts on areas of critical 
national importance. 
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Frederick W. Weingarten, Convenor 

Chair, IEEE Subcomittee on High Performance Computing 

Executive Director, Computing Research Association 

Michael M. Roberts, Co-Convenor 
Vice President, Networking, EDUCOM 
Executive Director, Internet Society 

Robert G- Gillespie, Proceedings Editor 
Principal, Robert Gillespie Associates 



October 1992 



iv 



7 



1. Introduction and Backgroxind 

The High-Performance Computing Act of 1991 is meant "to provide for a 
coordinated Federal Program to ensure continued United States leadership in 
high-performance computing/'^ One of the components of the program is the 
National Research and Education Network (NREN). The NREN is evolving 
from the Internet (the international network of networks that has emerged out 
of the early development of the ARPANET in which a common set of protocols 
allows networks using those conventions to exchange information). 

It is important to note that the NREN is not a single physical network but a web 
of cooperating networks, formal and informal standards bodies, and high 
speed transmission facilities. These allow interconnections and provide a 
backbone across the United States (the NSFNET backbone service), which 
connects other federal agency networks linked to the missions of the agencies 
for Energy, NASA and others, as well as to regional networks that provide 
interconnection among the local networks of educational institutions, libraries, 
research laboratories, and other public and private sector organizations. 

While Congress uses many approaches in national policy development, not all 
provide an opportunity for diverse constituencies to play a role in its formation. 
Congress can choose among the follov^ng alternatives when policy options are 
unclear or unresolved. It can: 

• establish a commission; 

• call for hearings; 

• issue committee reports; 

• ask for agency reports and recommendations. 

After exercising several of these options before passing the High-Performance 
Computing Act of 1991, Congress asked for agency reports on some of the open 
issues. One of the agency reports, due from the Office of Science and 
Technology Policy in December, 1992, is to focus on the six questions on 
network policy issues in the bill: 

"(1) effective mechanisms for providing operating funds for 
maintenance and use of the Network, including user fees, industry 
support and continued Federal investment; 

(2) the future operation and evolution of the Network; 



^ Public Law 102-194 
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(3) how commercial information service providers could be charged for 
access to the Netv^ork and hov^ Netv^ork users could be charged for 
such commercial information services; 

(4) the technological feasibility of allov^ing commercial information 
service providers to use the Network and other federally funded 
research networks; 

(5) how to protect the copyrights of material distributed over the 
Network; 

(6) appropriate policies to ensure the security of resources available on 
the Network and to protect the privacy of users of networks/'^ 

These policy questions are of broad interest because the NREN community 
includes higher education, K-12, libraries, industry and federal agencies. It 
seemed appropriate to the organizers that efforts should be made to solicit a 
discussion of the policy issues that could contribute to their resolution. 

The policy workshop was jointly sponsored by the Institute for Electrical 
Engineering and Electronics - U.S. Activities Board, the Computing Research 
Association and EDUCOM , and was convened September 16-18, 1992 in 
Monterey, California. Participants in the workshop included eighty-one 
individuals with backgrounds in higher education, the library community, K- 
12, industry (computer companies, telecommunications companies), 
foundations, network providers and regional networks, government agencies 
and boards. 

Some material in addition to the position papers was distributed to the 
attendees. A chart of the current federal committee structure relative to 
networks follows: 



^ Public Law 102-194, Title I High-Perfom^ance Computing and the National Research and 
Education Network, Section 102. National Research and Education Network, (g) Report to 
Congress 
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The following table of provisions of the High-Performance Computing Act 
dealing with the network was also distributed: 



Chart 2 Provisions of the High-Performance Computing Act Relative to the NREN 



President 

• IfflplemetA a High>Perfonnance Computing Program 

« Appoint a High-Peifonnance Computinc Advisory Commiuec 



OSTPDirtctor 

• Provide for ifueragency coordination 

• Consult with academic.states, industry 

• Annual Rqxxt on ImplementaUon of the Program 
— Deuiled description of goals and prioniics 

— Relevant prognms and activities for agencies 

— Describe the levels of funding for each agency in the year of the report and the fiscal year 
proposed irwluding the suppoft for the esublishmenl of the Network 

• After a year will provide a report to Congress on the six questions dealing with the 
Network. 

• Assist the Presidem in coordinating agencies to promote the development of infonnation 
services that could be provided over the Network. 

• Annual report on "buy America" 



National Research and Education Network 

• Agencies shall support the eAablishment of the gigabit SRBS 

• The Network will link research institutions and educational institutions, govemnent and industry in every suie. 

• Agencies and departments will work with private network service providers to ensure researchers, educators and students have 
appropriate access to the Netwtirk. 

• The Network will provide access to electronic information resources maintained by libraries, research faciliies, publishers and 
affiliated organizations. 

• Network characteristics 

— Hievetopcd and deployed with computer, telecommunications and mformation industries; 

designed, developed, and operated in collaboration with potential users m govenuneni, industry and research inslitutioiis 

and educational institutions; 
designed and operated in a manner thnt fosters and main*ains competition in high-speed networking within the 

telecommunications industry; 
designed, developed and operated in a manner which develops communication standards and the esubiishmcnt of 

privately operated high>speed commercial netviorks; 
— ^esigr*ed and operated to ensure continued application of laws protecting copyright, security 

— have accounting mechanisms which allow users or groups of users lo be charged for usage of copyrighted materials and/or 

usage of the Network; 
^ensure the interoperability of Federal and non-Federal computcrnetworks; 
—developed by purchasing standard commercial transmission and network services where feasible; 
— suppon research and devek)pment of networking software and hardware: 
— serve as a lest bed for improving the naiioful information infirastnjcture. 



National Science Foundation Activities 

• Provide computing and netvwking infrastructure support for all science and engineering disciplines; 

• Suppon basic research and human resource development in all aspects of high-performance computing 
and high-speed computing networking; 

• Primary responsibility for assisting colleges, universities and libraries to connect to the network (where 
they canrvot corwect with the assistance of the private sector); 

• Serve as the primary source of infonnation about access to an use of the Network: 
•Upgr^ethcNSFnet 

DARPA 

• Support research and development of advaiKed fiber optics technology, switches, and protocols to develop 
the Network 

Department oTConvnerct: National Institute of Standards and Technology 

• Measurement research needed and startdards and guidelines for the mteroperabiliiy of high-performance 
computing systems in networks 
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2. Workshop Approach 

The results expected from the workshop were : 

• Clarification of viewpoints from a diverse constituency; 

• Development of consensus points on the issues; 

• Identification of processes for resolution of differences; 

• Presentation of community perspectives to OSTP and Congress. 

In order to achieve the results, the workshop followed these steps: 

1) Developed a list of invitees familiar with the issues from a diverse 
community affected by the NREN including higher education, the 
library community, members of federal committees involved in planning 
for the NREN, federal agency members, K-12 representatives, industry 
including computer companies, telecommunications companies and 
telephone companies, and members of foundations. 

2) Created a format for the position papers to be prepared by 
organizations involved with the NREN to present their views on the 
questions and issues. Given the short time from the invitation for 
preparation of position papers to the workshop (less than two months), 
some of the papers are in a discussion format and do not necessarily 
represent formally adopted views of the organizations submitting them. 
Seventeen papers were submitted by the beginning of the workshop 
(and one following). Prior to the workshop, copies of the papers were 
sent to each of the participants along with instructions on the planned 
operation of the workshop. These papers provide an excellent 
background to both the Congressional questions and also to broad issues 
associated with the NREN. 

3) The eighty-one attendees were organized into six discussion 
subgroups with leaders and reporters identified. The table below 
provides a view of the variety of organizations represented at the 
workshop: 



Table 1 - Attendees' Organizations 



Back^ound 


Number 


Higher Education 


31 


Library 


4 


K-12 


4 


Federal Agency 


13 


Computer Company 


5 


Telecommunications Company 


12 


Foundation 


2 


Information Services 


1 


Network Service Company 


9 



4) The workshop agenda provided times for subgroup meetings and 
plenary sessions to discuss their results. 

5) Dr. Eugene Wong, Associate Director, Office of Science and 
Technology Policy, gave a talk about the High-Performance Computing 
Program, the challenges of networking and background about the 
approach to the Congressional questions. 

6) All t^ttendees had an opportunity to review drafts of the final report. 

In the closing plenary session after two days of work, the participants found 
themselves in agreement on a number of key issues. However, the limited time 
available at the workshop did not allow for the crafting and adoption of formal 
resolutions. 



3. Stimmary of Position Papers 



The goal for the position papers was to invite submissions that would identify 
differences and similarities among community views of the questions. We 
wanted to identify key assumptions that might be a basis for discussion or the 
source of differences. The authors of the position papers were provided with a 
basic structure to bring general consistency into their responses. The format 
suggested was: 

A. Organization 

B. Nature, Goals and Constituency of the Organization 

C. Organization's view of the eventual nature, services, structure, users, 
and constituencies of the NREN. 

D. Suggestions and rationale for possible historical models that could be 
applied to NREN development. 

E. Comments on Congressional questions and ranking of importance to 
constituency. 



F. Additional policy questions thought important. 



Table 2 - Position papers and Organizations 



1 Organization | 


Type 


1 


Advanced Network & Services 


Network Services 


2 


American Library Association 


Library 


3 


Association of American Universities 


Higher Education 


4 


Association of College and Research Libraries 


Library 


5 


Association of Research Libraries 


Library 


6 


AT&T 


Telecommunications 


7 


CAUSE 


Higher Education 


8 


Coalition for Networked Information 


Higher Education 


9 


Computing Research Association 


Higher Education 


10 


Consortium for School Networking 


K-12 


11 


EDUCOM Networking and Telecommunications Task Force 


Higher Education 


12 


Electronic Frontier Foundation 


Foundation 


13 


FARNET 


Network Association 


14 


Library of Congress 


Congress 


15 


IEEE Committee on Communications and Information Policy 


Professional Society 


16 


Information Industry Association 


Information Services 


17 


National Association of State Universities and Land Grant 


Higher Education 




Colleges-Commission on Information Technology 


18 


Sprint 


Telecommunications 
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The position papers provided an opportunity to identify diverse views that 
were due to substantially different assumptions about the nature of the NREN. 
For instance, some of the discussions about the privatization of the network 
rested on different assumptions about: 

1) What is "pre-competitive?" What are the stages of development of the 
services? Have we reached the stage where many of the services can be 
handled by the existing telecommunications framework? How will we 
make those judgments and test the assumptions? What are the risks? 

2) Who are the "users?" Are they individuals or institutions? What has 
been the experience with nurturing new technologies and the impact of 
charging for their use? Does the federal national supercomputer centers 
model apply? (Where federal support for supercomputer services is 
allocated rather than charged to users for resources.) What is a "level 
playing field" in this context? What does it mean to talk about allocating 
funds to users? What are the trade offs in allocation of such funds? 
What are the risks to the users arising from too early charging and 
uncertainties in funding? What are the risks in continuing to subsidize 
past the appropriate time? 

3) What does the "governance" of the NREN mean? What is today's 
structure? How is it distributed among the groups involved (higher 
education, state and local government, federal government, industry, 
regulatory agencies, etc.)? What are the options for strengthening the 
role of the communities? What are the risks? 



4) What is the process for carefully evaluating existing frameworks for 
protection of intellectual property? 

5) What kinds of federal programs work? Which really stimulate the 
development and diffusion of new applications and which will just 
waste funds? How large a risk should be taken? Which approaches 
provide the greatest leverage of federal funds? Which programs fit the 
current stage of the NREN? Who will evaluate the results? What 
communities need special attention and consideration to achieve 
national goals? What is the role of the NREN in supporting national 
goals? How do we match expectations with resources? 

6) How many tiers are there in the NREN? How important is it to reach 
a definition? Are the views really contradictory? What are the 
appropriate models of the NREN as a national program? 

7) Who are the major stakeholders? What are their needs? What are the 
conflicts among the stakeholders? How will they be made? 
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The following table provides a brief summary of some of the points (which 
may contradict and /or complement each other) made in the position papers 
about the Congressional questions: 



Table 3 - Position Paper Points 



Questions 


Some position paper points 


(1) effective mechanisms for providing 
operating funds for maintenance and use of 
the Network, including user fees, industry 
support and continued federal investment; 


• need for federal support during 
development of services 

• need for predictable and affordable costs 

• a blend of commercial and public facilities 
will be a component of the environment 

• backbone should be available for commercial 
firms and they should pay for a fair share of 
the use 

• federal support may go to users (which may 
be institutions rather than individuals) for use 
charges 

• federal funds should be highly leveraged 


(2) the future operation and evolution of the 
Network; 


• the NREN is the prototype of the National 
Information Infrastructure 

• the NREN is likely to be the prototype of the 
National Information Infrastructure 

• the NREN should be seen as a federal 
program with limited objectives 

• a model of the National Information 
Infrastructure needs to be explicitly adopted 
by Congress where the NREN plays a role in 
leveraging public sector resources 

• guiding principles (such as equitable access 
to information) need to be explicitly 
formulated and adopted to guide the 
evolution of the NREN 

• the NREN is to be a testbed for the National 
inruziTtailun inrrastruciure anu piand niuSi 
take this into account 

• federal policies should be adopted that 
expand the number of users with access to 
Intemet/NREN 


(3) how commercial information service 
providers could be charged for access to the 
Network and how Network users could be 
charged for such commercial information 
•services; 


• the charges should be considered as 
stimulants to the development and use of the 
commercial services 

• new mechanisms need to be developed to 
protect the purveyors of service over the 
network 


(4) the technological feasibility of allowing 
commercial information service providers to 
use the Network and other federally funded 
research networks; 


^ generally this was considered already 
feasible since the use and charges currently 
exist 



(5) how to protect the copyrights of material 
distributed over the Network; 


• copyright must serve society as well as 
protect the owner 

• the application and enforcement of all 
elements of copyright law should be extended 
to the network services 

• new facilities are needed on the NREN for 
the development and enforcement of 
agreements with information service providers 


(6) appropriate policies to ensure the security 
of resources available on the Network and to 
protect the privacy of users of networks. 


• the full range of p>olicy strategies (legislation, 
codes, practices, policy) should be applied to 
security and privacy issues 


Some of the historical models suggested in the position papers for viewing the 
NREN included: 

Table 4 - Historical Models Appropriate for the NREN 


Historical Model 


Elements 


Evolution of Support for Libraries 


• Approach to support embedded in many 
agencies ano programs 

• Commission (U.S. National Commission 
on Libraries and Information Science) for 
National policy 


Morrill Act 


• Establishing infrastructure 


Federal Depository Act, Higher Education 
Act 


• Promote equity 


Communications Act of 1934, interstate 
Highway Act 


• Provide benefits to multiple communities; 
rationalization of telephone system with 
private, public involvement 


Stevenson- Wydler Technology Innovation 
Act 


• To promote innovation 


The Development of the National Power 
Grid 


• Complex infrastructure involving private, 
public, states, federal government in 
complex governance, standards, etc. 


The Distribution System for Natural Gas 


• Complex infrastructure involving private, 
public, states, federal government in 
complex governance, standards, etc. 


Corporation for Public Broadcasting, Public 
Broadcasting System and the Public Satellite 
System 


• Services distributed through complex web 
of organizations; governance models 
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Transportation System (highways, airlines, 
trains, bus, etc.) 


• Mixed mode of services ranging from 
subsidized public highways to private 
systems and their interconnection; extends 
system from the national highways to the 
home (driveway); multiple governance, 
policy, regulation and funding structures for 
each sector 


U.S. Postal System 


• Founding goals of promoting 
dissemination of information and facilitating 
commerce through federal investment 


Supercomputing Research Centers 


• Established public supported as charging 
for use of computing was inappropriate 
model for computers as research 
instruments 


Agncuiiurai nxiension service 


increase produciiviiy raie viecnnoiogy 
transfer) 


Tennessee Valley Authority 


• Public goals for service in remote areas 
and economic development through federal 
leverage and investment yielded private 
investment and repayment of public loans 



The papers are useful in reminding us of the ambiguities and lack of agreement 
about the definition of the NREN. For instance, the papers by Dr. Weingarten 
(Computing Research Association)^ and Dr. Almes (Advanced Network & 
Services)^ and Mr. Andreotta ( AT&T) ^ provoked lively discussion over the 
possible models and appropriate number of tiers. Most of the papers provided 
analysis of each of the Congressional questions while some of the others 
focused on critical areas of interest to individual communities. The papers, 
which appear in Appendix A to this report, will be extraordinarily useful in 
establishing the background for the OSTP report on the Congressional 
questions. 



3 'Position Statement of NREN Policies", A-9 

4 "White Paper for the NREN Policy Worklshop", A-1 
^ "AT&T Statement Regarding NREN Policy", A-43 
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4> Summary of Workshop Discussions 

The following observations were developed from the plenary discussions and 
the subgroup comments and recommendations. 

1) Some of the questions from Congress (as well as from other groups) appear 
to assume that the NREN is a single physical network. The participants see it 
as a national network program, a network and a system of extraordinary 
complexity built on the existing and future infrastructure of physical facilities 
(cables, switches, services) purchased from commercial providers of such 
facilities. 

2) The NREN is more than a method for communication among computers for 
high-performance computing. The NREN was viewed as: 

• a step toward the development of the National Information 
Infrastructure; 

• a tool for increasing the effectiveness of research, education and 
technology transfer at all levels; 

« the current federal program with its (limited) funding to carry out the 
Acf s objectives; and 

• a network system whose components include the current federal 
program as well as the complementary programs supported through its 
strategic partners in higher education, state government and industry; 

3) The specific Congressional questions dealt both with the NREN program 
implementation and with the different visions of it, and will require broad 
investigation and vnde community consensus on the nature of the NREN 
system, its services and its governance. The papers and the workshop 
discussion of the questions reflected general agreement that: 

• Federal funds for the existing interim NREN (principally NSFNET) 
have been significantly leveraged by non-federal funds provided 
through a variety of means such as user fees, industry support, state and 
university investment. However, the total funding currently available 
falls far short of the amount needed to realize the goal stated in the Act 
of connecting research and education and libraries at all levels in every 
state. 

• As the NREN and other large scale computer networks continue to 
expand and gain use for a wide range of activities, both institutional and 
individual, the Congress must be sensitive to possible needs for revising 
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and strengthening federal statutes, regulations and policies covering 
security and intellectual property (i.e, copyright) protection. 

• Charging for commercially provided services is technologically 
feasible and can be dealt with during NREN implementation. 

4) There were diverse but slowly converging views of the functioning of the 
fully deployed network system in terms of its major functional elements or 
tiered layers. 

A possible three-tiered model would consist of: 

1) research and development specialized systems and testbeds; 

2) a pre-commercial layer advancing the use and development of 
applications serving the research and educational community with 
federal funding playing an important role; 

3) a universal commercial infrastructure layer potentially 
providing access to every home and office. 

In this view the top tier would support research missions (funded 
by federal agencies). These would be state-of-the-art ultra-high- 
speed communication systems (serving supercomputing centers, 
data from research instruments, etc.) Tier two, the "pure NREN" 
would serve a wide range of educational needs for researchers, 
scholars, students and educators in all fields. Funding for this 
layer would be mixed, with federal, state, local and institutional 
funds involved. Various mechanisms could serve to channel 
funds for support for network services. 

A possible two-tiered model would consist of: 

1) a research layer that supports the development and testing of 
advanced networking technologies and applications requiring 
them; 

2) a production or commercial layer that supports mature 
applications which do not require advanced network 
technologies, and whose users (which may be individuals as well 
as organizations) buy their services from commercial providers in 
a competitive network services marketplace. 

In this view the research and education community would 
participate in the development and operation of the research 
layer, and the research layer would be leveraged via direct federal 



investments. The research and education community would 
purchase services for mature applications from the 
production /commercial layer, which would not receive direct 
federal support. However, the federal government could provide 
mechanisms for services purchased from the production/ 
commercial layer by federally sponsored users to be charged back 
directly to the federal government, which could in turn decide 
how to liquidate those costs. 

Both these views agree on the need for the development of the research 
network and the crucial role of federal funding; they differ on the assessment of 
the appropriate timing for change to charging for services. A number of the 
position papers (for instance the American Library Association^ and the 
Coalition for Networked Information^ ) note that as important as cost is, 
another element is predictability, which is important to many institutions with 
fixed budgets. 

5) The Network was seen as a step toward the development of the National 
Information Infrastructure as the new digital technologies diffuse through the 
existing facilities of the information distribution system^s (telephones, cable, 
mail and television). 

6) The workshop participants discussed the issue of governance represented 
through the existing oversight of Congress, the Administration, agencies and 
coordination and advisory committees. While this may be sufficient for the 
current federal program, it may not be sufficient to facilitate the development 
of the NREN as a fully national program. Already there is wide participation 
in the program, with the federal government supporting the backbone and 
partially funding the regional networks and the universities, states, federal 
research laboratories and industry supporting the final distribution of 
information to their own communities. However, the current federal NREN 
program provides limited participation in its management and governance for 
the non-federal players. The NREN system should not only include a federal 
program, but should become a National program including as partners the 
federal government, state and local government, the educational and library 
systems and industry. 

8) The High-Performance Computing Act and the Administration's High- 
Performance Computing and Communications program are important first 
steps toward developing the NREN. The Congressional intent to ''promote the 
more rapid development of an information infrastructure,.."^ should be met 



^ 'Tolicy Questions for the National Research and Education Network/' American Library 
Association, A-3 

7 "Statement Regarding the Questions to be Addressed by the 1992 OSTP NREN Report and 

Related Matters", Coalition for Networked Information, A-6 

^ High-Performance Computing Act of 1991, Sec. 3. Purpose, (1) (C) 
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through wide participation in the emerging NREN system. The Congressional 
questions serve to test the congruence of visions of the network, its services, its 
governance and funding. 

9) The workshop ^apers and discussion suggested some models for the 
evolution of the Ni<EN system ranging from the highway system to the 
telephone system, from the national power grid to the agricultural extension 
system. All are suggestive, but none seems to be completely analogous. We are 
creating a conceptually new type of technology /user organization — which 
combines users, technology, and providers. The NREN is going through a 
rapid evolution of great technological and service complexity; simple models 
do not apply at this stage. 

10) Goals and expectations for the NREN system are high and there is a 
mismatch between those expectations and the resources of the communities 
which Congress included in the scope of the network. In its forthcoming 
review of NREN progress, Congress can significantly contribute to the 
development of a national consensus on the future of the network. Among the 
possible steps identified by workshop participants are: 

• Establishment of a National Commission charged to develop, in collaboration 
with all involved constituencies, a detailed plan and program for the NREN; 

• Development of a more comprehensive approach to the inclusion of all 
federal agencies in the NREN, as well as broadening the role of the current 
agencies; 

• Creation of a public sector governing body for the NREN, such as a federally 
chartered non-profit corporation, which would serve to mobilize and energize 
the public and private partnerships which are essential to the success of the 
overall national effort; 

• Reaffirming and further defining the role of the federal government in the 
development of the NREN system; 

• Complementing the NREN program with support for Grand Applications, 
such as medical care and manufacturing, which would focus development 
efforts on areas of critical national importance. 
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White Paper for the NREN Policy Workshop 
Advanced Network & Services 
August 14, 1992 

A* Organization 

Advanced Network & Services, Inc. (ANS) 
6. Nature, Goals, and Constituency of the Organization 

ANS is a non-profit corporation, and is applying for 501{c)3 status. 

The goals enumerated in our charter include the following: 
''...dedicated to the advancement of education and research in the 
interest of improving the ability of the United States to compete in the 
global economic environment. The Corporation will concentrate on 
computer networking and related services, an area clearly recognized as 
a vital component of United States competitiveness. The Corporation 
shall help establish a high-speed computer network which will be 
maintained at the leading edge of technology, and which will 
eventually feature multi-gigabit per second data transfer rates. The 
Corp>oration will also help to expand the access to and interchange of 
information technology resources among academic, government and 
industry users. In addition, the Corpx^ration will engage in research 
and development work, which will supp>ort the academic and research 
communities and contribute to United States preeminence in high 
speed network technology and related services/' 
In sum, we aim to contribute to the growth of the Internet in performance and 
quality, serving an increasingly broad Internet community, while keeping the 
traditional research /education Internet at the heart of a growing Internet. 

C Our View of the NREN 

We view the NREN both as a program and as a network. 

When viewed as a program, the NREN is a coordinated federal program to 
increase the performance, quality, and utility of the Internet in support of American 
research and education. There are three key goals: 

• To advance the leading edge of networking technology and services. 

• To increase the ubiquity of network access to the research/education 
community. 

• To accelerate private sector technology development and deployment. 

It can thus be seen that the program aims at improving technology, infrastructure, 
and cultivates an emerging industry. 

ANS White Paper for the NREN Policy Workshop 
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The NREN can also be viewed as a network, but in this case the interpretation 
is subtle, for while many networks contribute to this program, there is no single 
network that could be called the NREN. Rather, the Internet, as seen by the 
research/education commumty and as influenced and supported by this NREN 
program, is the primary manifestation of the NREN. The Internet existed before the 
NREN was proposed, and it will probably exist after the NREN program ceases to 
exist as a program. Moreover, while the Internet is funded in part by the federal 
government, it would be a mistake to label the Internet as a 'federal network' due to 
the diversity of funding of various parts of the Internet. 

Thus, in making statements about the NREN, one must make a clear 
distinction about whether one is speaking of a federal program or a very-partially- 
federally-funded network. In the following, we will speak of 'the Program' when 
referring to the NREN as a federal program, and we will see that this is the primary 
issue. Similarly, we will speak of 'the Network' when speaking of the Internet as 
enhanced by this federal program. 

We are asked to comment on the eventual nature of the NREN, the services 
it should offer, its structure, the uses to which it should be directed, and proposed 
NREN constituencies. We will see that even such simple questions as these can 
have different meanings depending on whether we focus on the Program or on the 
Network. 

The nature of the Program must be that of a pragmatic inter-agency federal 
program designed to address the NREN goals given above. When one considers 
that the NREN budget is a small fraction of the total budget being invested in the 
Internet over the coming years, one realizes that the NREN program is more like 
the rudder of a ship than like the engine and hull of that ship. The NSFnet 
Program, for example, has been extraordinarily successful in leveraging investments 
by universities, state governments, and industry so that federal investments are 
both amplified (in that they are matched more then tenfold) and directed (in that 
the leveraged investments are directed to meeting NSFnet goals). The NREN must 
be similar in these respects. 

The eventual nature of the Network must include being increasingly 
advanced in technology and usefulness to the research/education community, and 
it is the latter notion of beiiig increasingly useful to the research/education 
community that provides the yardstick for measuring the kind of technology 
appropriate for the network. For example, the Internet has always been used for 
fostering collaboration among people and access to remote sources of computation 
and information. The NREN «^hould serve as a showcase for increasingly effective 
support for such collaboration and access. In many cases this will mean increasing 
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performance and ubiquity for the existing Internet. In many other cases, however, 
this will mean increasing effectiveness of applications using levels of performance 
and ubiquity already achieved. For example, the current NSFnet is capable of 
supporting transmissions of several tens of megabits per second from coast to coast, 
but this capability is not yet fully harnessed in exploiting new kinds of applications 
that leverage that p>erformance. 

The services of the NREN only makes sense in the context of the NREN as a 
Network. Note that the Internet is used primarily for three purposes: 

• to support collaboration among people, e.g., through electronic mail 
and bulletin boards, 

• to support access to information sources, e,g., through file transfer, and 

• to support access to remote computers and other laboratory facilities, 
e.g., through remote login. 

Broadly sp)eaking, we anticipate that these three purposes will continue to dominate 
the services needed from the Internet, but we question whether the particular 
applications used are appropriate for the increasingly broad and demanding user 
community of the NREN. For example, we anticipate that effective multimedia 
conferencing techniques including the transmission of shared real-time images and 
sound will be required to support collaboration among people. Similarly, effective 
shared remote file systems with advanced security and performance will be required 
to support access to remote information, and effective remote X-window interfaces 
will be required to support remote computer access. These services will requL^e 
significant development of the richness and quality of the application programs 
used on the network. The traditional email-telnet-ftp triad of applications, 
developed during the ARPAnet era and so useful since that time, will simply not 
provide an adequate base for supporting research/education productivity and 
application and other technologies consistent with the NREN Program goals. 

The structure of the Program must be highly coordinated and cooperative 
among federal agencies and highly synergistic with respect to organizations from the 
private sector and the non-federal public sector. Those agencies charged with 
leadership within the NREN Program must have vehicles for sharing their goals 
and plans with others, and they must have vehicles for listening to users and to 
providers of NREN products and services. Congress can help further by giving 
these leaders the carrots and sticks needed to accomplish their goals. 

The structure of the Network seems to be a highly technical question outside 
the scope of the Workshop. It is clear, however, that the Network will consist of 
many heterogeneous parts that must interoperate in providing services to users. 
The NREN will not, for example, be a single homogeneous ATM or Frame Relay 
network, but will include multiple technologies and various protocol layers. That 
portion of the Network, for example, that supports TCP/IP at the network layer will 
make use of traditional ethernets and leased lines as well as the newer frame relay, 
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SMDS, ATM, and ISDN facilities. The heterogeneity that results must be 
understood by those managing the NREN program. This is not to say that a broad 
hodgepodge of competing technologies af the same protocol layer is always to be 
desired, but rather to say that management of the NREN Program can only be 
effective if the implications of these competing technologies are understood by all. 

The uses of the Network have already been discussed under services. The 
points made about the importance of new applications in support of the traditional 
broad categories of collaboration among people and access to remote information 
and computation resources are particularly important. As these services are 
provided with the performance and ubiquity necessary, we will move to an era in 
which geographical barriers are remove as limitations to such collaboration and 
access. The NREN must foster collaboration among people as effective as if they 
were physically local, and it must foster access to information, computational, and 
laboratory resources as if those resources were local. 

The constituencies of the Program include the following: 

• Users of the Network, particularly those striving to use the NREN in 
new ways, 

• Application developers, particularly those striving to make the 
Network radically more useful to users, 

• Technology developers, particularly those striving to make available 
technologies judged key for new uses and applications, and 

• Internet services providers, particularly those striving to address 
NREN program objectives. 

In all these cases we focus on those who take risks to address the programmatic 
concerns of the NREN rather than on those simply operating as users, developers, 
or providers of the established Internet. The 7th-grade teacher using the Internet to 
open new vistas to students could be one example, as could the physicist using 
advanced visualization techniques in interpreting the output of numerical 
simulations — both are investing time and other resources iu using a network in 
which such uses are not easy. Similar examples could be provided for developers 
and providers. 



D. Possible Historical Models 

As in the previous section, much depends on whether we are speaking of the 
NREN as a Program or as a Network. 

Taken as a Program, there is a great need to ensure that the actions taken by 
the federal agencies serve the needs of the constituents of the Program and of the 
goals of the HPCC program and legislation. There is the constant danger of inter- 
agency rivalries or mismatches of perception between conscientious agency 
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administrators and Program constituents. The framers of the NREN were careful to 
include advisory committees in their planning — thus, for example, there is a 
Federal Networking Council (FNC) made up of agency representatives and an PNC 
Advisory Committee made up of key constituents. The FNC Advisory Committee, 
however, has much less power than would the TVA or Corp, for Public 
Broadcasting boards. Everyone should understand that the individual federal 
agencies themselves have the primary power to make decisions about the direction 
of the NREN Program portions under their control. The danger of inter-agency 
disagreements is much greater than is the danger of disagreements between the 
agencies collectively on the one hand and the constituents on the other. 

Taken as a Network, we should reflect on the fact that the NREN Network 
comprises several different portions of the Internet. Moreover, the Program 
typically provides only partial funding for those portions. Thus, there are really two 
issues raised in models of governance of the Network. 

• First, the general problem of how the Internet should be governed. 
This is an important issue that encompasses such issues as routing 
coordination, cross-payments, and interconnectivity agreements 
among competing Internet service providers. While it is not within 
the scope of the NREN Program to solve this problem, all should 
understand that the solution of this problem would be of enormous 
help to all NREN constituents. 

• Second, the particular problem of how those portions of the Internet 
(partially) funded by the NREN Program should be governed to ensure 
that Program objectives are met and that government resources are not 
misused. This problem is within the scope of the Program, and its 
solution is generally taken to be the responsibility of the respective 
agencies. 

These two subproblems might be characterized as the formation of groundrules for 
an emerging industry on the one hand and the oversight of agency programs on the 
other. 

If a governance structure capable of solving the more general Internet 
governance problem were found, then that structure might also be very useful in 
helping solve the more particular NREN Network governance problem. While 
many of us hope that the Internet Society might grow to become such a structure, it 
is probably too early say. In the meantime, trie balanced collection of views of such 
older organizations as EDUCOM, FARnet, the Computer Systems Policy Project, the 
Coalition for Networked Information, the American Research Libraries, and the 
Computer Research Association should be actively sought and listened to. 
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E. Comments on Congressional Questions 



E.l. Effective mechanisms for providing operating funds for the maintenance and 
use of the Network, including user fees, industry support and continued federal 
investment 

Recall that, when we speak of the Network, we are speaking of portions of the 
Internet that are partially federally funded. It is crucial that the federal agencies use 
their dollars— in a coordinated way— to steer the Internet in ways consistent with the 
Program and with the interests of the research/education constituents. 

The Congress should provide incentives for the agencies to work together to 
promote private sector competition in meeting Program objectives. Federal dollars 
should not be used to distort market forces, but should empower various 
constituents taking risks in support of Program objectives. 

E.2. The future operation and evolution of the network 

The Internet will have many components, each with their own operational 
and evolutionary requirements. Important here are the needs of that part of the 
Internet supported by the NREN Program and supporting the objectives of the 
NREN Program. 

These needs will vary with the particular portion of the Internet under 
consideration. The needs of a portion supporting K-12 networking for teaching 
might weU differ from the needs of a portion supporting high-speed visualization. 
In most cases, the economies of using network service providers with users other 
than NREN-funded users will be significant. 

E.3. How commercial information services providers could be charged for access to 
the Network and how Network users could be charged for such commercial 
information services 

Note that this is happening now. Information service providers currently 
connect to the Internet and charge their users for information service provision. 
The information service providers and their users connect to the Internet and pay 
(directly or indirectly) for their use of the Internet (including access from user to 
information service provider). Further, the various Internet service providers have 
bilateral agreements with each other for exchanging traffic. This arrangement 
results in better economies of scale for the Internet and better and less expensive 
access by users to information; it is in place to varying degrees and with varying 
details in many portions of the Internet, and is controlled by market forces. 
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Note also that the information service provider and the user might be on 
different portions of the Internet. One area in need of more development relates to 
this point: we currently lack customary provisions for cross-payments among 
Internet service providers in cases where the user is on one Internet component and 
the information service provider is on another. We need more experience in this 
area. 

The technological feasibility of allowing commercial information service 
providers to use the Network and other federally funded research networks 

As noted above, this is not only technologically feasible, but within current 
practice. Needless to say, it is necessary that this not be done in a way that misuses 
Program funds for commercial purposes. At the same time, it is necessary that this 
not be done in a way that place the goverrunent in competition with private sector 
Internet service providers. 

The key to accomplishing this is to achieve clarity on the role of the 
research/education acceptable use policies (AUPs) placed on federally funded 
Network components. In essence, these AUPs allow use of Network services 
provided by federal funds for purposes consistent with Program objectives and not 
for purposes (such as commercial purposes) outside of Program objectives. At the 
same time, it is evident that NREN Network services can most cost-effectively be 
provided by Internet service providers that also carry non-NREN traffic. These two 
requirements — the requirement to use federal Network services only for purposes 
within the AUP and the requirement to implement these services on networks that 
combine AUP traffic with other traffic - are in tension, but they are not 
contradictory. 

Both requirements can be met if the AUP is understood to be an accounting 
mechanism for ensuring that NREN money is only used for Program purposes. 
The alterriate view, that the AUP be used as a restrictions on what users can do with 
the Internet, limits the usefulness of the Network to users and limits the cost- 
effectiveness of the Network. 

Given this understanding, we would prefer that the AUF be vigorously 
enforced. 

£•5. How to protect the copyrights of material distributed over the Network 

This is an important topic, worthy of Program funding. If solutions come 
from the software marketplace, then early use of those solutions should be funded. 
If no solutions come, then research and development should be funded. 
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Appropriate policies to ensure the security of resources available on the 
Network and to protect the privacy of users of networks 

This is another important topic, but here the picture with respect to available 
solutions is somewhat brighter. ANS and some of its competitors offer several new 
security offerings, and there are several instances of security-conscious sites 
attaching to the Internet only because of the availability of these offerings. Program 
funds should be available both for research into security issues and for early use of 
these offerings by security- :onscious sites whose attachment to the Network is 
important to Program objectives. 
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A. Organization. American Library Association 

B. Nature, goals and constituency of the organlzatifjn. 

ALA is a nonprofit educational organization of more than 55,000 librarians from 
public, school, academic, state, and specialized libraries and library cooperatives 
and network organizations, library and information science educators, library 
trustees, and other friends of libraries. ALA's mission is to provide leadership for 
the development, promotion, and improvement of library and infornriation services 
and the profession of librarianship in order to enhance learning and ensure access 
to information for all. ALA's current priority areas are access to information; 
legislation/funding; intellectual freedom; public awareness; personnel resources; 
and library services, development, and technology. 

C. ALA'S view of the eventual nature, services, structure, uses and constituencies 
of the NREN. 

ALA se^s the National Research and Education Network as a system of 
interconnected networks rather than a single entity. The evolving NREN system 
will include full implementation of those points which ALA strongly (and 
successfully) pressed for in the HPCA establishing the NREN: 
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• inclusion of all types and sizes of libraries as network access points; 

• inclusion of all types and sizes of libraries as network information providers; 

• high-capacity NREN connections throughout all states and territories; 

• recognition of education in its broadest sense as a reason for development of 
the NREN; 

• a voice for libraries in the development of network policy and technical 
standards; 

• use of the network for government information dissemination; and 

• inclusion of library and information science in the education and training 
component. 

More broadly, ALA sees a network with the following characteristics: 

• a wide diversity of users and uses (R&E, very broadly defined), 

• equity of access, 

• affordable and predictable costs for access, 

• interoperability and ease of use, 

• scalability and extensibility, 

• multimedia capability, 

• federal incentives to encourage broad access, and 

• a meaningful voice for involved constituencies. 

D. Suggestions and rationale for possible historical models that could be applied to 
NREN development. 

The NREN is an infrastructure element deserving of national policy attention and 
continued federal support, particularly to ensure equity of access. A network 
system such as the NREN can incorporate a variety of support mechanisms, some 
public and some private. No one historical model, including the examples provided 
in the outline suggested for these papers, the Public Broadcasting System or the 
Tennessee Valley Authority, will be fully applicable. Elements of several may be 
useful. 

The need for a continuing federal role in support of NREN has an instructive 
parallel in the federal support of libraries, and the two federal roles need more 
explicit connections. The federal role in support of libraries is small, but it is 
embedded in numerous federal agencies and programs, including but not limited to 
the Library Services and Construction Act, the Higher Education Act, the Medical 
Library Assistance Act, the library postal rate, the Library of Congress, the National 
Agricultural Library, the National Library of Medicine, the Depository Library Act, 
and the National Commission on Libraries and Information Science. 

Without exception, each of these vehicles through which the federal 
government addresses libraries involves a stimulus to the sharing of resources 
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across boundaries as a way to make the most productive use of and foster the 
widest access to the collective national investment in libraries and information 
resources. Further, the enabling statute for the U.S. National Commission on 
Libraries and Information Science affirms as national policy that the federal 
government will cooperate with state and local government and public and private 
agencies in assuring optimum provision of library and information services. 

E. Comments on congressional questions and ranking of importance. 

The High-Performance Computing Act of 1991 (PL 102-194) required a report 
to Congress in December of 1992 that addressed six questions. These questions 
are addressed below in order of importance. 

1 . Effective mechanisms for providing operating funds for the maintenance and 
use of the Network, including user fees, industry support, and continued Federal 
investment. 

Critical assumptions include: The NREN is still developmental. The NREN is 
evolving and will go through several more stages before maturing. The NREN is 
not a single entity, but a complex web of cooperating networks. Throughout its 
development and deployment the NREN will continue to need a mix of funding 
sources. 

Stakeholders affected include a diversity of users as well as providers of 
network capacity, information services, and ease-of-use tools. Stakeholders 
include academic and research, public, school, specialized, and state libraries. 

Continued federal support is essential. Federal agency involvement should 
be widened to include the national libraries (LC, NAL, NLM), the Department of 
Education, and the National Commission on Libraries and information Science. 

Access to the NREN must be equitable and affordable. Pricing of access 
should be fixed rather than variable. Not-for-profit and publicly funded entities 
such as libraries supporting research, education, and lifelong learning require 
predictable and affordable costs. A full range of choices for access and for levels 
of services is needed. 

The legislative history of the Act speaks to this point: "In formulating 
possible charging policies, consideration should be given to the importance of 
maintaining access to NREN for research and education purposes by users who 
may not be recipients of Federal research grants or contracts. Therefore, provision 
for low-cost, predictable network access should be included in the future evolution 
of NREN to ensure that, for example, schools and libraries are not excluded." (H. 
Rept. 102-66, Pt. 1) 
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2. The future operation and evolution of the Network. 

The NREN is broadly defined in the Act to serve a diversity of users and 
uses. Libraries are among the stakeholders specified in the Act: "The Network is 
to provide users with appropriate access to. ..libraries. The Network shall provide 
access, to the extent practicable, to electronic information resources maintained by 
libraries...- (PL 102-194) 

On this point, the House report states: "...the skills of librarians in 
organizing and finding information will be important for ensuring that students, 
small businesses, independent researchers and others are able to access resources 
on NREN. The Committee strongly encourages the agencies participating in the 
HPC Program to include libraries in plans for information dissemination on NREN, 
particularly as access points to NREN and in demonstration projects for providing 
information resources." (H. Rept. 102-66, Pt. 1) 

Concerning the future operation of the NREN, ALA recommends these 
actions: 

• Inclusion of libraries in Act must be translated into library involvement in 
the operation of the network. 

• Increase the emphasis on practical network applications, such as literacy, 
lifelong learning, provision of government information, and information to 
contribute to social and community problem solving and economic development. 

• Foster ease of use with more federal support for projects that make the 
network more user friendly, improve organization of electronic information 
resources, systematize archival responsibilities for electronic information resources, 
and foster development of needed standards. 

• Incorporate instruction and knowledge about electronic information 
technologies into the curriculum for the preparation of teachers, librarians (where it 
already exists but needs assistance) and professors. Support a test program 
shared between graduate programs in teaching and librarianship. 

• Increase library representation on advisory structures. The advisory 
structure for the network includes the "library communities," interpreted in the 
legislative history to "include university, state, regional or local libraries..." (H. 
Rept. 102-66, Pt. 1). The addition of several representatives from the various 
types of libraries to a new or existing advisory committee woulo strengthen NREN 
by incorporating the experience of librarians in the design and use of databases, 
incorporating the experience of librarians on fundamental issues of user 
confidentiality, access, and preservation, and incorporating the experience of the 



A- 12 



variety of users librarians serve. 

Concerning the future evolution of the NREN, ALA has identified several 
major issues. The NREN's high capacity is needed by libraries to handle the 
increased sharing among libraries and between libraries and their users of full text, 
nontextual and multimedia library and archival resources. 

Standards are needed for interoperability, high-resolution graphics, and the 
balancing of leading-edge technology development with increased network 
reliability. 

Low costs are needed by libraries, especially those not affiliated with parent 
institutions, and small and/or rural libraries. Rural or remote locations should not 
mean higher access costs. The legislative history on this point notes: "the 
Committee wants to ensure that rural colleges, researchers, and students have 
equal access to high-performance computer networks and to this Act's programs." 
GAO is "to conduct a study on the accessibility of high-performance computer 
networks at colleges, schools and libraries in rural areas." (H. Rept. 102-66, Pt. 2) 

Preferential telecommunications rates for library and educational use have 
precedents in the current preferential postal rates and in the Networks for 
Knowledge provisions under a previous Higher Education Act title VIII. 

Educational uses of the NREN need much more specific attention at the 
federal level: 

National Science Foundation . NSF has a responsibility under the Act in 
"assisting. ..libraries to connect to the Network." The NSF-seeded regional 
networks should be required to provide reasonable-cost access to all entities 
mentioned in the Act. 

The recently-introduced Information Infrastructure and Technology Act (S. 
2937 & HR 5759) would authorize NSF to support pilot projects connecting K-12 
schools to the network. 

Department of Education . ED should exert leadership comparable to that of 
NSF. The Senate science committee (S. Rept. 102-57) encouraged ED, "through 
its library programs, to initiate and fund projects that promote linkages between 
existing library and information science networks and the NREN." The House 
education committee (H. Rept. 102-66, Pt. 2) added amendments to the Act to 
"further enhance the ability of educators and librarians to participate in the benefits 
which will be provided" through the NREN. 

ED'S SMARTLINE should use the network, as proposed in the pending 
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Educational Research, Development, and Dissennination Excellence Act (HR 4014). 

ED-administered programs should promote network access and use. The 
recent reauthorization of the Higher Education Act (PL 102-325) does this in its 
HEA library programs. The upcoming renewal of the Elementary and Secondary 
Education Act should also include network access. 

ED'S Library Services and Construction Act, up for renewal in 1994< should 
include network access in its titles allocated through state library administrative 
agencies. State library agencies and library networks can contribute to the 
brokering, training, and technological support needed by many libraries, especially 
small libraries and those in rural or isolated locations. 

The NREN should be fully utilized for the dissemination of government 
information. The HPCA is to "provide for improved dissemination of Federal 
agency data and electronic information." 

Federal government information would be available over the network through 
two pending bills (HR 2772 and S, 2813, the GPO WINDO/Gateway to 
Government Act) which would use an electronic Government Printing Office sales 
program and GPO's Depository Library Program. 

State and local government information is a natural for network 
dissemination. More than 400 libraries in North Carolina are involved in an 
Internet-connected state network developed with LSCA funds; library databases, 
state jobs listings, data center statistics, state RFPs and regulations, etc. are newly 
available to rural area citizens and businesses through local networked public 
libraries. 

3. Appropriate policies to ensure the security of resources available on the 
Network and to protect the privacy of users of networks. 

No less need for constitutional protection exists in the electronic networked 
environment than in any other. A full range of responses is required - not just 
legislative, but human judgment and common sense. 

Security measures are needed to protect integrity of databases, 
confidentiality of communications, privacy of users (without extra cost), and 
anonymity. Technical means to achieve such protection, such as encryption and 
electronic signatures, should be encouraged. A mechanism should be established 
to ensure the observance of such protection. 

4. How to protect the copyrights of material distributed over the Network. 
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The existing balance between the rights of authors and users, including fair 
use, must be carried forward into the electronic networked environment. The basis 
of copyright, as stated in the U.S. Constitution, is to "promote the Progress of 
Science and useful Arts, by securing for limited Times to Authors and Inventors the 
exclusive Right to their respective Writings and Discoveries." The fair use doctrine 
codified in section 107 of the current Copyright Law provides limitations on 
exclusive rights to encourage criticism, news reporting, teaching, scholarship, and 
research. 

Users and proprietors would benefit from innovative efforts, but both want 
to minimize risk. Protection of copyrights caSled for in the HPCA must be balanced 
with treatment of fair use. The legislative history of HPCA reiterates this concern. 
S. Rept. 102-57 states that mechanisms for charging for the use of copyrighted 
material available over the NREN "should not be implemented without due 
consideration of both the rights of authors and the rights of users of copyrighted 
material, and specifically, of the fair use of copyrighted works for teaching, 
scholarship, or research." 

Non-legislative measures should be encouraged, such as cooperatively 
developed guidelines, dialogue among all interested parties, continuing education, 
and a focus on spurring creativity. 

Certain challenges require special attention in the electronic networked 
environment, such as collective and derivative works, multimedia information 
resources, and the fluid nature of the medium of expression. 

5. How commercial information service providers could be charged for access 
to the Network, and how Network users could be charged for such commercial 
information services. 

In the long run, this question is better addressed to the eventual universal 
broadband network reaching every home and workplace. In the short run, traffic 
allowed on the federal backbone to support research and education should be 
interpreted as flexibly as possible. The House-passed HR 5344 would help by 
amending the NSF authorizing statute to provide additional flexibility in this regard. 

A major issue is how to pay for the network capacity commercial traffic will 
require; whether it is appropriate for such traffic to be federally subsidized* 
Commercial services should pay their own way. Users will expect to pay for the 
content of commercial information services provided over the network. To the 
extent that differential pricing is imposed, revenues should be reinvested in the 
network. 
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6. The technological feasibility of allowing commercial information service 
providers to use the Network and other federally funded research networks. 

It is certainly technologically feasible. 

E. Additional questions or policy areas. 

Public libraries, as ubiquitous and politically neutral agencies, as significant 
community information resources and physical places, and as electronic extensions 
of those resources and places, could play a key role in making the NREN a major 
force in solving grass-roots problems and a powerful tool on behalf of the public's 
right to know. Although not excluded from the HPCA and the NREN, neither are 
public libraries specifically mentioned. This has led to barriers, both real and 
perceived, to effective use of the Internet/NREN by public libraries on behalf of 
their communities. 

F. Bibliography. Attached. 

G. Additional background materiah 

Attached is ALA testimony at NCLIS open forum on library and information 
services' roles in the NREN, July 20, 1992. 



This paper was prepared by Carol C. Henderson, Deputy Director of the ALA 
Washington Office, in preparation for the NREN Policy Workshop. It is not an 
official statement of ALA policy. However, it is based on ALA's policy statements 
on the NREN, and on ALA's testimony, presented by Elaine Albright on June 20, 
1992, at the NCLIS Open Forum on Library and Information Service Roles in the 
NREN. These sources were supplemented by reaction to the Albright testimony 
requested from the ALA Committee on Legislation and from ALA Legislation 
Assembly members and units. 
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AAU STATEMENT OF NREN POLICY WORKSHOP 



A Organization: Association of American Universities (AAU) 

B. Nature, Coals and Constituency of the Organization: AAU is an organization of 56 U.S. 
and two Canadian research universities; nnennber institutions are represented within AAU 
by the presidents or chancellors of those institutions (membership list attached). AAU 
focuses on national policies affecting the capacity of research universities to maintain 
strong programs of research and graduate and professional education. 

C Organization's view of eventual nature, services, structure, uses, and constituencies of 
the NREN: AAU has not yei developed a formal position on NREN. However, the 
association's commitment to academic research and advanced education tie it directly to 
the functions of the NREN. In addition, AAU is implementing a research library project in 
cooperation with the Association of Research Libraries, which will address three issues: 

(1) Acquisition and Distribution of Foreign Language and Area Studies Materials, 

(2) Intelleaual Property Rights in an Electronic Environment, and (3) A National Strategy 
for Managing Scientific and Technological Information. These three topics will be 
addressed by task forces of university administrators, librarians, and faculty; and will be 
overseen by a steering committee of AAU presidents and chancellors. The members of the 
steering committee are listed on the attached project description. Task force #3 will focus 
directly on issues involved in the development and implementation of NREN, but the 
other task forces will addresf. issues central to NREN as welL 

D. Suggestions and rationale for possible historical models that could be applied to NREN 
development: Models can (rrovide useful guidance in developing the NREN, as long as 
their properties are applied flexibly and do not become constraining. Models can be 
helpful in direaing the development of the network in circumstances where solutions to 
problems encountered by the models can either serve as or point the way to appropriate 
solutions to network problems. But models also can serve as valuable rhetorical and 
persuasive mechanisms for explaining the system and its possibilities to audiences 
unfamiliar with its concepts. 

f . Comments on Congressional questions and ranking of importance to your constituency; 
and 

F. Additional policy questions you think are important: In addition to developing answers to 
questions contained in the legislation, attention should be given to what questions should 
snape the discussion of the formation of the network. The legislative questions are among 
them, but a number of more fundamental questions need to be answered in building a 
coherent constituency for thij NREN and forging agreemant within that constituency on 
priorities for development oi^' the network. 

Because the potential of a national high performance computer network system is so great, 
there is a natural tendency to identify the full range of its long-term capacities as equally 
weighted immediate objectives. Constituent groups have differing vested interests in the 
research and educational funaions that will be supported by the system. These groups 
must strive for some general agreement on an orderly evolutionary process for the 
development of the system. Groups must be willing to make short-term compromises for 
long-term benefits and commit to a pragmatic process for developing priorities that can 
generate the necessary support among government, corporate, and academic sectors. The 
Monterey NREN policy workshop can provide a valuable contribution to this 
priority-setting process. 



/. August 24, 1992 
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Association of American Universities 



AAU RESEARCH LIBRARY PROJECT 



The Association of American Universities is creating task forces to address three 
research library issues in which AAU can play a helpful role. The basic objective of the 
task forces v^ill be to engage the range of university expertise that v^ill assure that the 
perspective of research universities plays a defining role in the evolution of national 
information policies and practices that affect university education, research, and 
scholarship. 

The three task forces are: 

1. Acquisition and Distribution of Foreign Language and Area Studies Materials 

2. Intellectual Property Rights in an Electronic Environment 

3. A National Strategy for Managing Scientific and Technological Information 

The task forces will be established by AAU in cooperation with the Association of 
Research Libraries (ARL), and will report to an AAU Research Libraries Steering 
Committee. The members of the Steering Committee are: 

President Hanna H. Gray, University of Chicago, Chair 

Chancellor Richard C. Atkinson, University of California, San Diego 

President Myles Brand, University of Oregon 

President jonn Lombardi, University of Florida 

President Martin Massengale, University of Nebraska 

President Charles M. Vest, Massachusetts Institute of Technology 

Staffing arrangements will coordinate the work of the task forces with the activities 
of related groups such as the ARL/EDUCOM/CAUSE Coalition for Networked Information 
and the Computing Research Association. A description of the composition and 
objectives of the task forces follows. 
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Acquisition and Distribution of Foreign Language and Area Studies Materials 

This task force will be made up of librarians, area studies center directors and scholars, 
and government relations officers. It will be asked to develop a four-part strategy for 
increasing acquisitions of foreign materials and expanding access to them: 

• Working in conjunction with area studies groups, develop some measure of 
needs and priorities for foreign materials by world area. 

• Establish specific national acquisition targets, based on area-specific needs and 
priorities and on additional information provided from current studies (see 
below). 

• Develop models for collection and distribution of foreign materials. 

• Develop a plan of action for securing the requisite funding. 

Background: Many libraries are facing sharp reductions in their acquisitions of foreign 
materials due primarily to three developments: (1) the dollar has dropped more than 
40% on world currency markets over the last three years; (2) the rising cost of all 
materials has forced libraries to reduce expenditures on foreign books and materials, 
and (3) political developments abroad have played havoc with collection 
strategies — ^for example, the loss of state subsidies in Eastern Europe has meant that 
journals formerly obtained through exchange agreements must now be purchased at 
Western European prices. 

The combination of rising serial prices and the increasing need to maintain collections 
that reflect the rapid and profound political, social, and economic changes throughout 
the world calls for new cooperative ventures to strengthen our foreign language and 
area studies centers and expand the access of scholars to them. 

ARL is conducting a study funded by the Mellon Foundation to assess what appears to 
be an inverse relationship between decline in U.S. acquisitions of foreign materials 
and the explosion in global knowledge. This study should help provide a rational 
basis for setting acquisition targets as part of a comprehensive national collection and 
dissemination plan covering the 10 world areas. 

Title VI of the Higher Education Act provides a locus for federal funding. Title Vl's 
foreign periodical acquisitions program was first funded in FY 1992 at $500,000. The 
program is likely to have its authorization ceiling substantially increased and its scope 
expanded from foreign periodicals to foreign research materials during this year's HEA 
reauthorization. 

Development of procedures for the collection and distribution of foreign periodicals 
could provide models for more general resource sharing plans. 
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Intellectual Property Rights in an Electronic Environment 

A task force of librarians and university administrators knowledgeable about copyright, 
patent, and other university information policies will be charged with developing 
proposals for university policies governing intellectual property ownership and rights 
in an electronic environment. The task force will examine from a university 
perspective the emerging possibilities for the creation and dissemination of 
electronically based information, and develop proposals under which universities 
could provide their faculties and students with new options for collecting and 
disseminating the products of research and scholarship in electronic environments. 
Such options could both expand access to university-generated information and 
reduce the cost of that access. 

Background: The rights to intellectual property created by university faculty are 
frequently given to commercial publishers who then sell it back to universities. An 
increasing proportion of this information, particularly in scientific and technological 
fields, is being concentrated among a small number of publishers, most of them 
overseas, who are increasing the price of this information at rates that exceed any 
reasonable combination of cost and profit, aided by an environment lacking effective 
market constraints. 

In addition, fair use provisions provided for higher education in the 1976 copyright 
law are being eroded by a number of factors, including university responses to 
litigation by publishers. Legal advice designed to reduce exposure of individual 
institutions has the aggregate effect of limiting faculty and student access to scholarly 
information. 

The development of electronic environments for the collection and distribution of 
information may provide universities with an opportunity to develop alternatives to the 
current, commercially dominated system of information creation, distribution, and use. 
Faculty are exploring the feasibility of forming electronic text centers which would 
digitize available scholarly information and make it available to scholars over 
computer networks. Commercial interests militate against the development of these 
information resources by restricting what information can be included and at what 
cost. 

An analysis of intellectual property rights in an electronic environment may identify 
opportunities available through a collective response by universities that will not 
otherwise be realized. 
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A National Strategy for Managing Scientific and Technological Information 

This task force will consist of university administrators, librarians, and scientists that 
collectively bring expertise in scientific communication, library and information 
management, and telecommunications networks. It will examine new options for the 
collection and dissemination of scientific and technical information, giving particular 
attention to the concept of a distributed national science and technology library, a 
system of regional libraries responsible for the collection and dissemination of 
scientific and technological journals and related forms of communication. 

Background: The rapid development of communication and computing technology is 
changing the way scientific information is created, disseminated, and used. 
Nonetheless, the preponderance of scientific information is provided through serial 
publications that are rapidly growing in number and price and are increasingly 
concentrated among a small number of commercial publishers. 

The economic pressures on a captive university market, combined with new 
technological possibilities for handling information, can provide the motivation and 
the means to develop a system of regional libraries that would provide a nationally 
organized structure for managing scientific and technological information. Among 
other functions, such a system could collect and store serial publications which could 
be distributed electronically to local users. Canada has created the Canada Institute 
for Scientific and Technical Information which supports the highest level of interlibrary 
lending in North America. A similar system, regionally distributed to develop broad 
political acceptance and to accommodate the greater dimensions of the U.S. scientific 
and technological information enterprise, could provide a structure that would reduce 
collection requirements — and therefore costs — for individual universities while 
sustaining and even expanding access by students and faculty to scientific and 
technological information. 

The computing networks currently being developed by the federal government and the 
private sector will provide the electronic communication system for handling national 
science and technology information flow. It is important for universities to participate 
in the development of such a system so that it reflects both the research and 
educational needs of those institutions. 



A- 24 



August 24, 1992 



AMERICAN LIBRARY ASSOCIATION 
ASSOCIATION OF COLLEGE AND RESEARCH LIBRARIES 



ACADEMIC LIBRARIES AND KREN 



Statement by 
Patricia A, Wand 

Member, Government Relations committee 
Association of college and Research Libraries 
American Library Association 

Draft presented July 20, 1992 

Pinal statement submitted August 31, 1992 



I ^ speak on behalf of the Association of College and Research 
Libraries (ACRL) , the largest division of the American Library 
Association with over 10,000 members* Academic libraries support 
education and research activities of large, small and medium-sized 
institutions • 

I recently drove north on the Oregon Coast, crossing five 
spectacular bridges that were constructed in the 1930 *s as part of 
a federally-assisted project. The Works Progress Administration 
enabled Oregon to complete U.S. Highway 101, thereby linking its 
coastal towns and its north and south borders. The construction of 
bridges replaced ferry service on m.ajor Oregon rivers and 
estuaries, opening the coast to industry and tourism. 

The foresight demonstrated in the 1930 's by federal projects that 
helped underwrite the cost of bridges and highways stimulated the 
fxxrther development of the automobile^ trucking, petroleum, and 
tourist industries, to name a few. 

In the 1990^6 we look forward to the design and development of the 
National Education and Research Network (NREN) , the information 
superhighway of the 21st century. NREN is vital to the economic 
development and the security of the United States. As envisioned, 
NREN will provide for storing and high speed transferring of data 
in text, voice, and graphic formats 

Certain aspects of the proposed National Research and Education 
Network (NREN) are essential to provide for the educational needs 
and research activities of academic institutions. Sssential 
character is ties must be specified from the begiiming of NREN 
development in order to assure their inclusion as this multi-phased 
superhighway becomes a reality. 
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KEY PLAYERS IN NREN 



Key players in NREN fall into three groups: own«r», tranamittars , 
and rmomivQTm. infortnarion owners include the creators of 
databases, owners of databases, and the information professionals 
responsible for organizing data. Transmitters of information are 
the hardware providers and owners, software developers and vendors, 
the telecommunication providers • Receivers of information include 
both end-users and information professionals who assist them. 

Academic librairies will play major roles as both OWNERS and 
RECEIVERS of information. 

As OWNERS of information, academic libraries create and purchase 
information. They create large databases that are catalogs of 
library holdings. 0rgani2ing and classifying information are 
special areas of expertise for librarians. Academic libraries 
also purchase databases that they make available to their users. 

As RECEIVERS of information, librarians are the specialists who 
interface with the end-user. Academic librarians understand the 
information needs of learners, educators, and researchers. 
Librarians access off-site databases on behalf of library users. 
Librarians teach users how to locate and interpret information. 



STRUCTURAL CAPABILITIES 

NREN must be available to users in homes, offices, schools, 
libraries, research laboratories, government assembly rooms. In 
short, it must provide for links to workplaces, study spaces, and 
leisure activities across the country. 

The structure must provide for communication: 

Scholar - to - scholar 

Scholars must be able to work together in pursuing common 
research interests. They need to interact with 
information files defined as "works-in-*progress . " 

Scholar - to - user 

Research being undertaken or already completed must be 
available to users with appropriate safeguards to protect 
its integrity. The information needs to be presented in 
such a way that users can access and interpret it. 

Instructor - to - student 

Distance learning is an established mode of education 
across the U.S. NREN will assure interactive 
communications between instructors and learners when 
information is in any format: text, image or voice. 

User - to - government information 

All government generated information, much of which is 
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currently disseminated through the U.S. Document 
Depository Program, should be available through NREN. 
The Superintendent of Documents should regard NREN as 
another major vehicle for disbursement of government 
generated information. State and local government 
information must also be available on the NREN. 

User - to - library/database 

Individuals from homp.i;, offices, schools must have access 
to library catalogs and databases. Dial-up capability is 
fundamental to NREN. 

User * to « international databases 

Interaction through NREN to international education, 
research, and information communities is a critical 
component. Libraries have always exchanged information 
and communicated with countries even when their 
respective governments have severed diplomatic ties or 
were at war. 



GOVERNING BOARD 

NREN must be publicly funded and regulated. its governing board 
must be bi-partisan and independent. 

Because this infrastructure is so vital to the flow of information 
in the country, NREN must be overseen with minimal political 
interference. Oversight responsibility must be assigned to an 
entity that is committed to distributing information in all 
subjects and to all sectors of the country. Because of the diverse 
nature of the "stake holders" it is essential that the NREN 
governing board maintains an independent stature and serves as an 
integrator agency. 

The following federal government agencies have already expressed 
interest in NREN development and have a vested interest in its full 
implementation: 

Department of Agriculture 

National Agricultural Library 
Department of Commerce 
Department of Defense 
Department of Education 
Department of Energy 

Department of Health and Human Services 

National Institutes of Health 

National Library of Medicine 
Department of Interior 

U.S. Geological survey 
Library of Congress 

National Commission on Libraries and Information Science 
National Aeronautics and Space Agency 
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National Science Foundation 
Office of Science and Technology 
Office of Management and Budget 
Superintendent of Documents 



Because of its jurisdiction over education and libraries in the 
U»S,, the Department of Education must be very involved in NREN 
development and maintenance. In spite of the critical role that 
NREN will have in the security of the country, the Department of 
Defense must not have control or undue influence on NREN» 

Numerous groups within the private sector also are committed to a 
fully developed NREN. Those include both for-profit and not-for- 
profit organizations: 

Educational institutions, pre-K through higher education 
Libraries 

Non-profit organizations 
Publishers 

Telttcommunications industry 
Software designers 
Hardware vendors 
Independent researchers 

Should certain aspects of NREN become privatized, there must be 
guarantees that such privatization would not make NREN 
unaffordable to large segments of the population. Privatization, 
without effective regulation, may also reduce the possibility of 
providing access to uncensored information. 



REGULATIONS AND GUIDING PRINCIPLES: 

Academic libraries, as well as other types of libraries and 
educational institutions, must have a strong voice in developing 
the operating procedures and policies governing use of NREN, 
Substantive input must be sought from a wide variety of user 
communities, including the public, non-profit and commercial 
sectors. 

Accordingly, use of NREN must include: 

Equitable access to information by users in all economic 
strata 

It is essential to this democracy that access to 
information not be restricted by ability to pay. 
Libraries have traditionally provided information to 
users without regard to their economic status. As more 
information is available in electronic as opposed to 
print format, steps must be taken to assure its 
accessibility. Access to NREN by an individual should 
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not be limited by the ability of the individual to pay 
for services. 

Predictable and affordable pricing structure 

In order to keep costs as low as possible and predictable 
for budgeting purposes, fixed pricing is the preferred 
itiethod for the near future. Paying a predictable amount 
is more feasible for non-profit and for smaller 
enterprises than pricing by quantity or time of use. 

Protection of intellectual property rights 

Scholars must be insured they can share work in progress 
without having it pirated. 

Confidentiality of user activity 

Personal and institutional use may not be monitored by 
the government nor by commerce. Government surveillance 
would jeopardize academic freedom. Commercial interests 
could use monitoring for marketing and development 
purposes* Electronic eavesdropping must be prohibited. 

Safeguards against governmental restrictions on use between 
political entities 

Communication on NREN must be open to all without regard 

to their political convictions. 

Provision to archive master copies of information files 

To preserve the cultxiral heritage of the nation, works 
declared complete by their authors, composers, directors, 
producers, etc. must be archived in at least three 
separate locations. It is possible that the existing 
model used by ERIC clearinghouses could be adapted for 
archiving files in NREN. 

Assignment of identification descriptor to every information 
file 

Each unique file must be retrievable, as is every unique 
item in a collection or library. So that users can both 
find and cite documents from the network, an 
identification descriptor similar to a MARC record must 
be designed and used. 

Capable of high speed data and graphics transmission 

Even fro© the beginning, technology must provide for high 
speed data transmission and protection against viruses. 
Standards must be developed for the transmission of 
graphics. 

SOURCES OF FUNDING FOR DEVELOPMENT AND OPERATION: 

Development and maintenance of NREN will be the shared 



responsibility of the federal government, educational institutions, 
libraries, and the commercial sector. Likewise, financial support 
must come from all groups with the federal government providing the 
largest portion of support. 

The federal government must make a continual commitment to maintain 
and enhance NREN. This support must accommode^te rapid and 
continual increase of user traffic and embrace new technology. It 
must provide for the installation of adequate technology to handle 
increased traffic and provide switching capabilities. 

The increase in government support for NREN must not be at the 
expense of its current support for libraries, education, and 
researchers . 



The oooaercial sector will support the development of KREN through 
research and development investments. Commercial support for the 
maintenance of NREN will be in the form of fees paid for access. 

Provision must be made for commercial enterprises to use NREN to 
increase revenue but users should not be unwillingly subjected to 
advertising. one source of revenue, for example, would be an 
option for credit card use by those who wish to pay a vendor for 
quick, as opposed to routine, document delivery* Libraries should 
receive preferential rates for such quick transmission, even by 
commercial vendors, for interlibrary loan purposes. 

Rates should be established in such a way that libraries and 
educational institutions can offer their users access to NREN at no 
fee to the user. Fees charged to the for-profit sector can be used 
to help subsidize educational use« Pricing provisions in NREN must 
support the library tradition of providing access to information 
without regard to the user^s ability to pay- 

support of NREN by academic libraries will be in the form of 
creating and maintaining catalogs and other databases, in 
developing front-end software and screens that assist users in 
locating information in NREN, and in guiding users in selecting the 
most helpful data from an abundance of sources. 

We wish to thank the National Commission on Libraries and 
Information Science for providing the opportunity for interested 
parties to participate in the further development of Internet 
toward a comprehensive NREN. We offer here general guidelines for 
an NREN configuration that v\ll meet the needs of large and small 
academic libraries and theii students, faculty and users. 



Patricia A. Wand 
University Librarian 
The American University 
Wash ingt on , D • c • 
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Association of Research Libraries 

August 1992 

Key Issues to Consider in NREN Policy Fonnulation 

A. Association of Research Libraries 

B. 1. The Association of Research Libraries is a not-for-profit organization representing 120 
research libraries in the United States and Canada. Its mission is to identify and influence 
forces affecting the future of research libraries in the process of scholarly communication, ARL 
programs and services promote equitable access to, and effective use of recorded knowledge in 
support of teaching, research, scholarship, and community service. These programs include 
annual statistical publications, federal relations and information policy, and enhancing access 
to scholarly information resources through telecommunications, collection development, 
preservation, and bibliographic control. 

2. The Association articulates cooperative action, influences information policy development, 
and supports innovation and improvement in research library programs. In March 1990, ARL, 
CAUSE, and EDUCOM esUblished the Coalition for Networked Information. 

C. View of eventual nature, services, the structure, the uses and constituencies of the NREN, 

1. NREN as a network, a system of networks, or a program will, with federal assistance, 
support and foster communication and interaction between the research and education 
communities. 

2. The eventual nature of NREN and services available via NREN are dependent upon the 
definition of research and education. The definition of the research and education conununity 
in High-Performance Computing Act of 1991 is broadly-based to encompass constituencies such 
as libraries and K-12. 

3. A key to the success of NREN will be the means by which multiple constituencies with 
diverse information needs, applications requirements, and skills are included in the network 
environment, exposed to the benefits and opportunities that flow from network access, and thus 
influence the future direction of the system. To be responsive to these constituencies and 
changing needs, the following characteristics or elements should be incorporated in the network 
structure. NREN should be innovative, be flexible, be scalable, include multi-media, be 
extensible, be affordable, and promote the assurance of longevity. 
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4. The diversity of users (librarians, K-12, researchers, scholars, scientists, business, etc.) will 
continue to expand and these users will become more dependent upon networks as a means to 
conduct their work. For example: 

•The High-Performance Computing Act of 1^;91 recognizes the central role of libraries 
in society as providers of information resources and as points of access to information for 
many constituencies. Research libraries have taken a leadership role in advancing 
network-based initiatives to advance access to information resources in support of 
research and education. 

•Recent ARL statistics reflect that ARL libraries are moving from the "just in case" 
model of on-site resources to the "just in time" model of resource-sharing. 

•Movement away from the traditional supply model to a demand or access model 
for providing information to users is occurring at a faster pace with the use of networks 
by libraries and with the increasing capacity of existing networks that meet library 
needs. 

•Network applications today focus on access to resources such as books, 
journals, and online files; in the near future, the focus will be on access to and use of 
research materials and collections generally unaccessible but of extreme research value 
including photographs, satellite and related spatial data, archival data, videos and 
movies, sound recordings, slides of paintings and other artifacts, and nnore. 

5. The advent of NREN and the dual role of libraries as envisioned in the Act will result in a 
fundamental shift in how libraries operate and support their multiple user communities. 

•The promise of NREN for libraries and our users, is in part, the opportunity to rethink 
current practice to address current needs better and/or seize future opportunities. 

•NREN is the vehicle through which research libraries will realize the virtual 
library. Research libraries are already engaged in fundamental elements of this 
virttial library including document delivery, electronic journals, full text datatxises, 
end-user searching, training, network access, OPAC enhancements, cooperative 
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development of databases and hardware, and policies, services, and strategies that 
promote access to information in lieu of ownership. 

•Libraries typically serve a wide range of constituencies with an equally broad range of 
information needs and data gathering skills. 

6. To reflect this broad range of users and to be responsive to their needs, the development of 
NREN will require a continuing federal role and; 

•Mechanisms to ensure equitable access to the network and its resources. 
•Pathways to accommodate differing skill levels and an infrastructure that includes 
support services, training materials, workshops, help lines, development of 
docimientation, and more. 

•The develoj. \er\t of statements/positions regarding appropriate use of the network 
e.g. freedom of expression is guaranteed in a networked environment 
•Interoperability within the network system to ensure ease of use and ease of access for 
users. This will require standards development to permit t>uch ease of use and access. 
•Regular evaluations regarding network affordabilit> to existing and nev/ 
constituencies, e.g. do costs of access become barriers of access for different communities 
of users? 

•Clear delineation of responsibilities between networks, and beiv/een networks and 
users vis a vis services and archival responsibilities. 

7. NREN should be a key element of - and actively promoted as - the public information 
infrastructure for government of all levels - state, local, ii-i rederal. 

D. Possible applicability of historical models to the development of the NREN. 

There is a value in tr^ ing to identify historical models or elements of historical models that 
may be applicable to the development of new infrastructures such as NREN. It may be useful to 
identify elements (including those that worked as well as failed or were not successful) from 
other models that: 

•establish infrastructure, e.g. the Morrill Act 

•promote equity, e.g The Federal Dep>ository Library Act of 1962, the Higher Education 
Act 
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•provide benefits to multiple communities, e.g. the Communications Act of 1934, 
Interstate Highway Act 

•promote innovation, e.g. Stevenson-Wydler Technology Innovation Act of 1980 
•enhance productivity, e.g. tax laws 
•stimulate markets, e.g. CRADAs 

£. The six questions are presented in rank order of importance . 

Effective mechanisms for providing operating funds for ttie maintenance and use of the 
Network, including user fees, industry support^ and continued federal investment 

1. The successful evolution and deployment of the network or system to diverse communities is 
def>endent upon continuing the p)artnership of federal, state and local governments, university, 
library, education-related communities, and the private sector. This partnership has proven to 
be an effective mechanism for stimulating growth of the Network, developing new services, and 
sparking creativity. There are several elements of this relationship including coop)erative 
ventures in R&D, support for and assistance of new users and communities, cooperation and 
sliared support for the long-term goals of network, and partnership in funding network 
development and access. 

2. Maintaining low and predictable costs for access to the Network will be a key element in 
libraries continuing to utilize networks and to bring in new users and new communities into the 
network environment. 

3. The successful deployment of the network will also dep>end upon maintaining a governmental 
role, and in particular a federal role to ensure equity of access to the network. The federal 
presence is important in a nunnber of arenas including: 

• a federal role ensures that new communities will have access to the network; 

• the seeding or stimulating of other activities throughout the government (all 
levels); 

•providing connections between network activities and a variety of related federal 
programs that could benefit from network opportunities. Several related laws, bills, 
and activities underway include: 

~H.R, 2772 and S. 2813 seek to provide a single point of online public access to a wide 
range of federal databases containing public information. The goal of the legislation is 
to provide comparable access to federal information in electronic format as is currently 
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available in print. An additional benefit of these proposals is that agencies will have 
new avenues to dissenunate information products and services in support of agency 
missions. NREN is mentioned as a dissemination channel in S. 2813, 

—The American Technology Preeminence Act that calls for the National Technical 
Information Service to establish the feasibility of creating and operating an Online 
Information Product Catalog or FEDLINE. 

— S, 1940, the Electronic Freedom of Information Imp>rovement Act, updates FOIA in an 
electronic environment and H.R. 3459, the Improvement of Information Access Act 
promotes enhanced access to and accountability of agency dissemination efforts. 

—Two federal activities are the proposed revision of Circular A'130, "Management of 
Federal Information Resources," from the Office of Management and Budget and the 
work of the Federal Geographic Data Committee that coordinates federal spatial data 
policy, 

—An education-related initiative. Sources of Materials and Research about Teaching 
and Learning for Improving Nationwide Education or SM ARTLINE, is a proposed one- 
stop shopping network for information concerning teaching and learning for teachers, 
administrators, parents, and community leaders. The Department of Education 
envisions that SMARTLINE will be accessible via NREN and via libraries. 
SMARTUNE is included in H.R. 4014, a bill that will reauthorize the Office of 
Educational Research and Improvement. 

-The Information Infrastructure and Technology Act, (S. 2937) seeks to support NREN 
applications for digital libraries and authorizes pilot projects to link schools and the 
Intemet/NREN. 

The future operation and evolution of the Network. 

1. There is a fundamental need for a continued federal presence in the evolution of the network. 
NREN will be an integral and central element of the U. S. information infrastructure ai\d this 
centrality demands a continuing federal role to ensure equity of access to networks and to ensure 
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that access to networks is broadly-based so that varied communities can reap benefits of the 
Network. 

2. The increasing dependency of multiple communities, including libraries, on networks requires 
that the Network, system of networks, or program have the following characteristics; be 
accessible at a low cost; be user friendly; have the capacity and capabilities to achieve 
effective and meaningful access to needed resources. The program should also include (at a 
minimum) the following service infrastructure: 

•educational assistance and training in utilizing the network; 
•outreach services to identify new communities of users and their distinct 
information needs; 

•programs and services that will assist users in utilizing the network; 
•coordination between network providers and service organizations for an 
integrated approach to use services and access. 

3. How access to the NREN is priced will have a direct relationship/bearing on the ability of 
new users and communities to engage in network activities. When and how network services are 
offered to new users will influence the direction of the network, the nature and type of services 
available, and will determine who benefits. 

4. With the number of activities and affected communities, there must be effective oversight 
and coordination of these activities. The current advisory structure as stipulated by the High- 
Performance Computing Act of 1991 no longer reflects nor is adequate in representing the broad 
range of users and constituencies. The advisory structure could be strengthened and 
representation expanded. 

Appropriate policies to ensure the security of resources available on the network and to protect 
the privacy of users of networks. 

1. There is a need to promote policies of privacy, confidentiality, equitable access to 
infonnation, and freedom of expression. These are valuable policies that must be woven into 
network practices. 

2. These are familiar issues that require careful consideration in a networked environment as 
they have in other environments. There is already an appreciation of and sensitivity that 
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issues relating to access, privacy, freedom of expression, and security can co-exist and be 
maintained. 

3. There are numerous policies and laws that provide guidance including the library bill of 
rights, privacy law such as FOIA, the Privacy Act, and Federal Depository Library Act of 1962. 

How to protect the copyrights of materials distributed ovci' the Network. 

1. The question as presently worded requires more balance to better reflect the rights of both the 
creators and the users. The Copyright Act strikes such a balance and in particular, section 107 
stipulates fair use provisions that should be considered in a networked environment. 

1. There is a clear understanding among users and publishers that there should continue to be 
protection of copyrighted materials in a networked environment. 

3. There is also an appreciation that the advent of Intemet/NREN signals that new formulas, 
arrangements, and relationships will emerge and should be allowed to flourish. ARL supports 
the development of a robust market for networked information. 

4. It is too early to consider or to impose restrictive agreements that limit access, limit 
creativity, or undermine fair use provisions as these could be detrimental to long-standing 
policies that promote public access. 

How commercial information service providers could be charged for access to the Network, and 
how Network users could be charged for such commercial infonnation services. 

1. It is important to distinguish between the technological means by which users can be charged 
for access to commercial services versus the policies concerning public versus private use of a 
public resource. 

2. In the conduct of research, users of networks benefit from access to commercial infonnation 
resources. Research libraries routinely utilize conimercial information services. 

3. It seems appropriate that commercial users should assume some costs of access while utilizing 
a publicly subsidized facility. Such costs of access could be considered with a sensitivity to the 
risks that information providers may experience or encounter given the fragility of the 
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environment. Infornnation providers should also appreciate the new networking initiatives 
supported and encouraged by libraries and the education communities that seek to enhance 
access to resources in a cost effective manner. 

The technological feasibility of allowing commercial information service providers to use the 
Network and other federally funded research networks. 

The establishment of the Commercial Internet Exchange (CIX) in 1991 is a recent example of 
how the industry is responding to the evolving network structure. It is likely that the 
establishment of CIX is but one such response to allowing commercial providers to utilize 
federally funded networks. Such a response inay also be viewed as a signal that additional 
efforts (federal) are not required and that in fact the "system" is working. 

F. Additional questions or policy areas to consider . 

1. The speed with which new communities are engaging in networked-based activities and the 
growth of networks to accommodate such use, requires that questions such as those posed in the 
High-Perfonnance Computing Act of 1991 be identified, discussed, and evaluated. It will be 
useful to regularly take stock of how the "network program" is evolving and to rethink existing 
approaches based on need, use, and opportunity. Who should take the lead in initiating this 
review? Congress, agencies, advisory groups? 

2. As NREN evolves, there will be a tension between meeting existing user needs while 
developing and extending the capabilities and capacities of the system. It will be important to 
strive for the longer-term vision that will provide known and yet unknown benefits and 
opportunities to the Nation. The managers/ developers of NREN should be permitted sufficient 
flexibility to exi>eriment so that the system can flourish and expand. Who will strike that 
balance while continuing to press ahead— Congress, OSTP, advisory groups? 

3. What forums will bo discussing, reviewing, evaluating the evolution of the NREN program 
and its relationship to the information infrastructure and other related telecommunications 
policies? 

4 . NREN should l>e promoted as a channel for federal, state, and local agencies to disseminate 
information resources to the public. What agency shou^ 'i take the lead? 
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5. The six questions included in the High-Performance Computing Act of 1991 could also benefit 
from additional review. First, equal weight should be given to the rights of users as of creators 
in question 5. Second, the operation and evolution of the Network is dependent upon the 
definition of research and education. And finally, the value and use of the Network will 
increase and expand with a far-reaching definition of research and education. 

G. Statement of Duane E. Webster, Executive Director, Association of Research Libraries, before 
the NCLIS Open Forum on Library and Information Service Roles in the NREN 

ARL Fact Sheet 
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ARL FACT SHEET 



Mission: The mission of ARL is to identify and influence forces affecting the future of research 

libraries in the process of scholarly communication. ARL comprises the libraries that 
serve major North American research institutions and operates as a forum for the 
exchange of ideas and an agent for collective action. ARL programs and services 
promote equitable access to, and effective use of recorded knowledge in support of 
teaching, research, scholarship, and community service. The Association articulates 
the concerns of research libraries and their institutions, forges coalitions for 
cooperative action, influences information policy development, and supports innovation 
and improvement in research library programs. 

Membership: 120 research libraries in the United States and Canada; founded 1932. 

President: Arthur Curley, Librarian, Boston Public Library (1992). 

Staff: Duane E. Webster, Executive Director; 11 professional and 10 support staff. 



ARL PROGRAMS AND CAPABILITIES: 

• Statistics: The collection and distribution of quanti^ble infonnation describing research libraries. 

Annual publications include ARL Statistics and ARL Annual Salary Survey. Other projects are 
Preservation Statistics, and the datafile Research Library Statistics 1907108 through 1987/88. 

• Communications: Publishing, media relations, meetings and outreach to ARL members, the library 

profession, policy-makers and the higher education community. ARL- A Bimonthly Newsletter of 
Research Library Issi^ and Actions and other publications are available. 

• Federal Relations and Information Policy: Activities to monitor legislative and governmental 

matters of concern to research libraries, analyze and respond to federal information policies, and 
develop ARL positions on these issues as they affect diverse constituencies within ARL. 

• Technology and Access: Pursues the objective of enhancing access to scholarly information resources 

through telecommunications, collection development, preservation, and bibliographic control. 
Recent programs include the North American Collections Inventory Project (NCIP) and the 
National Register of Microfonn Masters (NRMM) Retrospective Conversion Project 

• Office of Management Services: OMS conducts research and provides consulting, information and 

training in the management of human and material resources in Ubraries. Major programs include 
the Acadenuc Library Program and the Systen\s aiKl Procedures Exchange Center (SPEC). 

• Office of Scientific and Academic Publishing: Launched following the Report of the ARL Serials 

Prices Project, OSAP is designed to identify and influence the forces affecting the production, 
dissemination, and use of scholarly and scientific information. 

• Office of Research and Development Articulates the ARL research agenda through the development 

and administration of grant-supported projects in all of the above program areas. Coordinates the 
Visiting Program Officer program. 

• Coalition for Networked Infonnation (CNI): Formed by ARL, CAUSE, and EDUCOM in March 1990 

to "advance scholarship and intellectual productivity^ by promoting the provision of information 
resources on existing and future telecommunications networks, and the linkage of research libraries 
to these networks and to their respective constituencies. 
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MEMBERSHIP OF THE ASSOCIATION OF RESEARCH LIBRARIES 



National Libraries: 



Special Libraries: 



Public Libraries: 



University Libraries: 

Alabama 

Alberta 

Arizona 

Arizona State 

Auburn 

Boston 

Brigham Young 
British Columbia 
Brown 

Calif., Berkeley 

Calif., E)avis 

Calif., Irvine 

Calif., Los Angeles 

Calif., Riverside 

Calif., San Diego 

Calif., Santa Barbara 

Case Western Reserve 

Chicago 

Cincinnati 

Colorado 

Colorado Sute 

Columbia 

Connecticut 

Cornell 

Dartmouth 

Delaware 

Duke 

Emory 

Florida 

Rorida State 

Georgetown 

Georgia 

Georgia Institute of Technology 

Guelph 

Harvard 

Hawaii 



Canada Institute for Scientific and Technical Information 
Library of Congress 
National Agricultural Library 
National Library of Canada 
National Library of Medicine 

Center for Research Libraries 
Linda Hall Library 
Newberry Library 
Smithsonian Institution Libraries 



Boston Public Library 
New York Public Library 
New York Slate Library 



Houston 
Howard 

Illinois, Chicago 
Illinois, Urbaiu 
Indiana 
Iowa 

Iowa State 
Johns Hopkins 
Kansas 
Kent State 
Kentucky 
Laval 

Louisiana State 

Manitoba 

Maryland 

Mass. Inst, of Tech. 

Massachusetts 

McGill 

McMaster 

Miami 

Michigan 

Michigan State 

Minnesota 

Missoiiri 

Nebraska 

New Mexico 

New York 

North Caioliiu 

North Caroliiu State 

Northwestern 

Notre Dame 

Ohio State 

Oklahoma 

Oklahoma State 

Oregon 

Permsylvania 



Pennsylvania State 

Pittsburgh 

Princeton 

Purdue 

Queen's 

Rice 

Rochester 

Rutgers 

Saskatchewan 

South Carolina 

Southern Califonua 

Southern Illinois 

Stanford 

SUNY Albany 

SUNYBuffelo 

SUNY Stony Brook 

Syracuse 

Temple 

Tennessee 

Texas 

Texas A&M 

Toronto 

Tulane 

Utah 

Vanderbilt 
Virginia 

Virginia Polytechruc Institute 

Washington 

Washington State 

Washington, St. Louis 

Waterloo 

Wayne Sute 

Wiatcm Onurio 

Wisconsin 

Yale 

York 
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MREN Definition and Baclcqround 



The National Research and Education Network (NREN) is a key 
component of the High Performance computing and 
Communications Initiative (HPCCI) of the U.S. Government, 
signed into law in December, 1991. The NREN is currently a 
concept with annual Government funding ($122.5 Million in 
1993) and detailed plans for its implementation are still 
under development. The NREN concept arose out of a vision of 
connecting together supercomputing centers and research 
universities to create a national networking resource for 
university and government researchers. Such a resource was 
deemed necessary to effectively address the Grand Challenges 
(examples of Grand Challenges are the prediction of weather, 
climate and global change; determination of molecular, 
atomic, and nuclear structure; and understanding the 
structure of biological macromolecules) . 

The present-day Internet has been widely viewed as the 
technical basis for the evolution to the NREN. However the 
current administrative practices of the internet, and 
efforts to leverage it for commercial purposes, raise 
several concerns regarding Government's appropriate role 
relative to private industry in network development and 
deployment for broad public use. The Internet is comprised 
of a n\amber of national, regional, state, and local networks 
interconnected by the "NSFnet" backbone. The NSFnet backbone 
is funded by the National Science Foundation (NSF) . It is 
currently run by Advanced Network and Services, Inc. (ANS) , 
a corporation whose principal managers/directors are IBM, 
MCI and MERIT. ANS runs NSFnet under a cooperative 
agreement between MERIT and NSF. ANS receives direct funding 
from NSF. The NSFnet backbone was recently upgraded to "T3" 
(45 Mbps) speeds from its original Tl (1.5 Mbps) speeds. 

The NSF recently issued a draft solicitation and obtained 
public comments on its plan to "rebid" the NSFnet. The NSF 
rebid plan envisions (a) a high speed backbone network 
operating at hundreds of megabits per second, with its 
provider receiving Government subsidies from the NSF, and 
(b) a set of network access points where other 
(unsubsidized) networks can interconnect to each other and 
to the subsidized backbone. A final NSF solicitation is 
expected in Fall, 1992. 

In parallel with the above developments, discussion 
surrounding the uses of the NREN has broadened considerably 
from its original intent of supporting supercomputing 
applications addressing the Grand Challenges. K-12 schools, 
health care providers/ insurers, commercial institutions, 
etc. , are being proposed as candidates to connect to the 
NREN. Significantly, a new bill for applications research 
proposes Federal funding to benefit education, health care, 



proposes Federal funding to benefit education, health care, 
library access, and manufacturing • As contrasted with the 
Grand Challenges, these applications areas are often 
referred to as the "Grand Applications". 



NREN Evolution and the NCII 

At this point, it becomes imperative to distinguish between 
the NREN and what will be referred to here as the existing 
and evolving National Communications and Information 
Infrastructure (NCII) . The NCII is much broader in scope 
than the NREN; NREN is a subset of the NCII (and presumably 
a "leading edge" to facilitate the evolution of the NCII) . 
As the Internet is viewed as "today's NREN" so should the 
existing commercially provided communications/ computer and 
information networks be viev/ed at "today's NCII", For 
example, in the LAN, MAN and WAN areas, today's NCII 
communications technologies have evolved to serve a broad 
and diverse array of customer/user connectivity 
requirements. Because of application differences in terms 
of required bandwidth, latency, burstiness, holding time, 
meshedness, and service integration, a variety of network 
solutions have emerged to effectively and efficiently serve 
end-customer needs. These include end-to-end dedicated 
solutions, as well as circuit-switched and packet-switched 
solutions with dedicated and dial-up access • In addition, 
customer solutions are configured as private (customer-owned 
switching/ routing equipment) , public (shared carrier /VAN- 
provided services) , virtual private (public network with 
appearance and protection of a private network) , or as 
hybrids. In the MAN/V3AN packet area alone, X.25, TCP/IP, 
Frame Relay, SMDS, and ATM technologies are considered as 
viable candidates to a network decision maker. The NCII has 
evolved based on free market forces in a competitive 
environment driven by ways to best meet customer needs. 

As one projects to the future, this networking 
infrastructure must be improved and enhanced. The future 
vision of the NCII is one of a universally accessible, 
widely distributed network of multiple private and public 
interconnected networks that will permit access to a variety 
of public and private databases and transmission of voice, 
text, images, video, and virtually any other format for 
depicting information, to anyone at any time in any place. 
The NCII will be made up of user information appliances 
(computers, personal assistants, telephones, FAX machines, 
video terminals, etc.)/ Local Area Networks (LANs), and 
network interface devices; local networks and access 
networks as well as numerous regional and national networks 
embodying various technologies, with speeds from hundreds of 
bits per second to kilobits, megabits and gigabits per 
second; and vendor /user systems and databases. The NCII 
will serve the diverse needs of the country, ranging from 
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the supercomputer and research center needs of up to gigabit 
speeds, to business user needs ranging from multiple 
megabits down to kilobit speeds, and to users in homes and 
schools, whose needs will typically be in the kilobit range 
and occasionally reaching megabits. The most effective way 
for the NCII to be structured is as a web of interconnected 
and interoperable commercial networks that allow new 
technologies to be implemented and market forces to respond 
to user needs. 

The NCII will be broadly and easily accessible through a 
variety of services/technologies from virtually every home, 
hospital, school, library, business, and government office 
in the nation, and via wireless technologies to most other 
locations in the country. The NCII, as it has and will 
continue to evolve, will support users who have very 
different needs and skill levels. 



Making it Happen 

The free market evolution of the NCII can be stimulated, 
expedited, and steered in a direction best serving the 
national interests. This should be the role of Government; 
indeed it is the real contribution the NREN can make. The 
NREN can serve as a pre-production testbed for new 
technology and new applications, for computer and network 
interworking, and for testing of easy-to-use customer 
interfaces based on human factors engineering. As with any 
testbed, once commercial technology and applications meet or 
exceed those resident in the testbed, it becomes appropriate 
to devise new tests to leapfrog current technology once 
more . 

The Government should focus its activity on the key 
social/ economic issues facing America today and the 
associated application needs and number of impacted users 
(which may range from tens of supercomputer centers to 
millions of K-12 students) . The applications and number of 
impacted users will drive connectivity requirements and the 
required product/ service infrastructure. For example, in 
the area of health care, two illustrative medical 
applications are health care database look-up and remote 
real-time consultation on medical images (X-Ray, MRI, 
CSCAN) . The former requires equipping most doctor's offices 
(150,000 in number) with PC/modem 9.6 Kbps access; the 
latter requires a lesser set of offices (maybe 50,000) with 
additional specialized ISDN equipment enabling 128 Kbps 
and/or 1.5 Mbps access. Again, the individual applications 
drive the connectivity and product/ service requirements and 
most importantly the resulting economics. In each 
social/economic area key applications must be identified, 
selected, and prioritized, understanding the NCII 
infrastructure and economic implications of such choices. 
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Once such an applications-based plan is formulated, the 
infrastructure requirements can be compared to the 
existing/evolving commercial NCII. Where gaps exist and/or 
impediments to commercial solutions exist, the Government 
can examine steps to stimulate action or remove impediments. 
In this model, the NREN should serve as the testbed where 
new working technologies and demonstration 
projects/applications can be viewed and validated by 
government, industry, and the affected constituencies, 
stimulating rapid adoption and transition to the commercial 
sector. With such a structured, orderly, and segmented 
approach, the Grand Challenges and Grand Applications 
proposed for the NREN can be managed in an effective and 
efficient fashion. 



Public Policy Principles 

The evolution of the NREN and its on-going transition to the 
NCII should be governed by the following principles: 

• The Government should direct any funding towards the 
development of critical pre-competitive technologies and 
applications, with the active collaboration of multiple 
industry players. Focus should be on technologies many 
years away from marketplace offerings; they should not 
purport to provide operational networks or systems for a 
wide base of users. In order to best use its resources, 
the Government should develop a set of guidelines for 
determining when a given technology or application is 
pre-competitive (thus qualifying for Government support) 
and when it has matured sufficiently to be provided by 
commercial vendors: these guidelines and subsequent pre- 
competitive technology project proposals should be 
subject to open public debate before they are adopted. 
When subsidizing pre-competitive technologies, the 
Government should spell out a plan for how it will phase 
out its role as the technologies evolve and become 
commercialized. 

• Government has a key role to play in the rapid 
development of standards and interworking agreements to 
interconnect multiple (potentially competing) networks . 
Besides supporting standards-setting through bodies such 
as CCITT (where U.S. companies are represented through 
the U.S. State Department), the Government should also 
encourage the formation of industry forums (such as the 
Frame Relay Implementation Forum) for rapid standards- 
setting. 



• The Government should also encourage the development of 
user interface standards for access to systems, 
databases, and networks, with ease-of-uss for a broad 
base of users as a principal consideration. 

• If the Government decides to target a specific user 
segment (such as researchers) for NCII-related 
subsidies, the subsidies should be provided directly to 
the users rather than to providers. Any other mechanism 
lends itself to significant marketplace distortion, and 
dilutes the benefits to the target community. 

The initial intent of Government sponsorship of the NREN was 
to focus on development of precompetitive networking 
technologies to aid corporate /government researchers and 
university researchers. However, many factors in the NREN 
evolution are pointing to significant expansions and 
departures from this intent. Certain visions of the NREN 
require it to be "all things to all people," without regard 
to priority or economic tradeoffs. Other visions could 
result in a skewed marketplax,^e for communications/ 
information services, where innovation by commercial service 
providers is choked off due to their inability to compete 
with Government-picked "winners."* Another possibility is 
that the Government would stay inextricably involved in 
operating public communications networks. This concept 
would be at odds with true competition in communications 
services markets, which generally results in greater 
innovation and ultimately benefits all users. 

The aforementioned principles will ensure the ultimate 
objective of creating a "level playing field" NCII where 
multiple commercial providers of internetworking services 
compete directly for end-users' business; and where these 
competing networks are interconnected to enable end users to 
obtain access to information and to communicate with one 
another regardless of the specific network to which they are 
connected . 



NREN Policy Paper 
CAUSE 



A, CAUSE as an organization 

A. I. CAUSE is a 501 (c)3 non-profit organization serving as the association for 
managers and users of information technology in higher education. 

B. CAUSERS nature, goals, and constituency 

B, l. CAUSE members include more than 1,000 college and university 
campuses and fifty corporate members, with more than 2,800 individuals 
participating as member representatives. 

B.2 CAUSE member representatives typically have responsibilities including 
management of information technology, computing services, administrative 
computing, academic computing, telecommunications and netwotidng, and/or 
management information systems. 

B.3. CAUSERS mission is to enhance the administration and delivery of higher 
education through effective management and use of information technology. 
B.4. cause's strategic priorities are: 

B.4.1. to provide indispensable support to information technology 
managers in their work and help them better understand the nature of 
the higher education "business" they serve 

B.4.2. to educate and inform senior institutional executives about the 
value of their investnient in information technology 
B.4.3. to help others within higher education institutions benefit from 
the enabling force of information technology for transformation 
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B.4.4. to educate, influence, and collaborate with those outside higher 
education, including those in the corporate and government sectors 

B. S. CAUSE accomplishes its goals and objectives through professional 
development programs (seminars, workshops, management institutes), an 
annual national conference, extensive publications, information exchange 
services, and active liaisons with organizations that share our goals and 
objectives. 

cause's view of the eventual nature, services, the structure, the uses, and 
the constituencies of the NREN 

C. l. CAUSE believes that networking in general and the National Research 
and Education Networic in particular will be key elements in helping 
institutions get the most from their investment in information technology and in 
enabling transformation in higher education. 

C.2. CAUSE has supported (and continues to support) the creation and 
evolution of the NREN through participation on EDUCOM's Networking and 
Telecommunications Task Force and through the founding, with EDUCOM and 
the Association of Research Libraries, of the Coalition for Networked 
Information, to proooote the creation of and access to information resources in 
networked environments in order to enrich scholarship and to enhance 
intellectual productivity. 

C.3. CAUSE'S perspectives on NREN policy arc shared through the Coalition 
for Networked Information and EDUCOM*s Networking and 
Telecommunications Task Force. 

C.4. CAUSE believes in the eventual existence of an NREN that serves the 
needs of researchers and educators for high-performance computing, 
communication with colleagues, and electronic access to the world's 
knowledge base of multi*media digital libraries. 
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C5. CAUSE believes that functions of researchers and educators are 
enhanced and supported by effective and efficient management and 
administration of education institutions; therefore CAUSE supports the 
evolution of an NREN structure that allows and facilitates direct use by 
administrators and managers as well as researchers and educators. 

D. Suggestions and rationale for possible historical models that could be applied 
to NREN development: 

D. l. no suggestions offered 

E. Comments on Congressional questions and ranking of importance to CAUSE 
constituency: 

E. l. effective mechanisms for providing operating funds for the maintenance 
and use of the Ne^vork, including user fees, industry support, and continued 
federal investment 

E.1.1. CAUSE supports the continuation of the successfiil 
public/private partnership that has achieved significant results in the 
proliferation of Network use and availability of resources on the 
Network and has significantly leveraged the federal investment by 
encouraging investment by institutions, states, and commercial 
organizations. 

E.1.2. CAUSE supports the continued federal invesmient, highly 
leveraged by investments of institutions, states, and commercial 
organisations, in national Network infrastructure and in testbeds to 
bring to fruition the technologies needed to increase Network 
transmission speed enhancements. Opportunities for collaboration 
between colleges and universities and commercial organizations should 
be included among the testbeds. 
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E.L3. It is important to CAUSE that federal policy for the Network not 
disenfranchise small colleges, community colleges, and other 
institutions with limited resources. CAUSE strongly encourages and 
supports the continuation and increase of federal investment in 
assistance to small colleges, community colleges, and other institutions 
with limited resources in connecting to the Network. 
E.2. the future operation and evolution of the network 

£.2.1. CAUSE believes that determinations about the future operation 
and evolution of the Network should involve all those affected, including 
federal agencies, institutions, state and regional networks, and others. 
E.3. how commercial information service providers could be charged for access 
to the Network, and how Network users could be charged for commercial 
information services 

E.3.1. CrkUSE believes the Network should support a full range of 
charge mechanisms, including but not limited to a charge per use and a 
fixed charge for limited and/or unlimited use by individuals or groups of 
individuals within a specified time period. 
E.4. the technological feasibility of allowing commercial information service 
providers to use the Network and other federally funded research networks 
E.4.1. CAUSE believes that the functions of researchers, educators, 
and administrators will be enhanced and supported by the ability to 
communicate via the Network with colleagues in commercial 
organizations. 

E.4.2. CAUSE believes allowing comniercial information service 
providers to use the Network is necessary to ensuring the broadest 
possible array of information resources available to researchers, 
educators, and administrators using the Network. 
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E.4.3. CAUSE believes that use of the Network by commercial service 
providers and other commercial organizations must be provided in such 
a way that researchers, educators, and administrators do not 
experience increased cost or decreased service because of commercial 
usage. 

E.4.4. CAUSE believes that allowing the participation of commercial 
information service providers in the Network offers an opportunity to 
leverage their resources in the development and operation of the 
Network, 

E.4.5. CAUSE believes that use of the Network by commercial 
information service providers should be technologically feasible* 
E.5. how to protect the copyrights of material distributed over the Network 
E.5.1. CAUSE supports resolution of the issue of copyright protection 
in such as way as to pronK>te the unimpeded creation and dissemination 
of knowledge and at the same time reward the contributors of value to 
these processes. 

E.5.2. CAUSE suppons continuation of activities within the Coalition 
for Networked Information, with Task Force members representing key 
stakeholders (education institutions, libraries, commercial and non- 
commercial publishers, and corporate organizations), to develop 
solutions to the issue of copyright protection for material distributed 
over the Network. 

E.6. appropriate policies to ensure the security of resources available on the 

Network and to protect the privacy of users of networks 

E.6.1. CAUSE supports the fomiulation of policies to allow varying and 
selectable levels of security and privacy with minimal additional 
complexity, loss of flexibility, and cost. 
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The NREN: Opportunities for 
College and University 
Administration 

by Richard P. West 

while the High Performance Computing Act of 1991 was developed and supported in 
the context of teaching, learning, and research, the National Research and Education 
Network (NREN) will present administrative computing and communications 
organizations with unprecedented opportunities to benefit from the anticipated new 
levels of network capacity, connectivity, and reliability. 



On December 9. 1992. President 
George Bush signed into law the 
High PenormanceComputingAaof 
1991 (the Aai Passage ot PL 102- 
194 was hailed by colleges and universities na* 
tionwidc and culminated years or determined 
lobbying efforts by higher education interests. 
While full funding and governance and manage- 
ment issues will require ongorng vigilance and 
aaion, PL 102-194 recognizes and authorizes 
the research and development of the National 
Research and Education Network (NREN) as one 
of four programmatic objectives of U.S. high 
penormance computing. 

The funding for FY 93 NREN and related 
aaivities, totaling 5122.5 million in the Pres- 
ident's budget,' will be invested towards en- 
hancing the existing national backbone and to- 
wards the long-term goal of developing a na- 
tional data communications Infrastructure sup- 
porting gigabit speeds. While this legislation was 
de vel oped and supported i n t he context of teach- 
ing, learnmg, and research — the typical domain 
of academic computing organizations — the 
N REN wi K prese nt admi n istrati ve computt ng and 
communications organizations with unprec- 
edented opportunities to benefit from the antici- 
pated new levels of network capacity, connectiv- 
ityr and reliability. 

NREN status and current issues 

The program elements or the Act relating to the 
NREN will be coordinated by the Federal Net- 
working Council (FNO which consists of federal 
agency representatives. Higher education's in- 
terests, and those of other constituencies, will be 
facilitated by the Federal Network Advisory 
Committee which was established to promote 



collaboration among those interested In the 
NREN. 

The Supplement to the President's FY 1993 
budget describes two components of the federal 
NREN aaivity. First, investments will continue to 
be made in existing operating federal networks 
such as the NSFnET, DOE's Energy Sciences 
Network. NASA's Science Internet, and other 
networks supporting education and research. 
This existing infrastructure, refen-ed to as the 
interagency interim NREN, will be expanded and 
enhanced to meet the eventual goal of a gigabit 
N REN. Second, iunds will be invested to develop 
the technology base needed to achieve *at a 
minimum gigabit speeds and advanced capabili- 
ties in the NREN."' 

While we are gratified at the success of higher 
education's efforts to bring NREN funding and 
development to the forefront of the nation's re- 
search and education agenda, we cannot rest on 
our laurels. At this writing, a number of issues will 
continue to command our attention as the na- 
tional networking program moves ahead. 

First, it Is not yet clear how much the federal 
funding commitn>entto the NREN will be. While 
the Aa defines the program and authorizes fed- 
eral expenditures, actual funding depends on the 
federal budget process and its constraints and 
competing priorities. Also, even if appropriations 
total the levels anticipated in the Aa, the mecha- 
nisms for allocating these appropriations be- 
tween (1 ) upgrading existing network operations, 
and (2) pursuing advanced network research and 
design, have not been specified. These tradeoffs 
and priorities will have to be balanced among the 
federal mission agencies through the FNC, but 
ongoing vigilance by and input from higher edu- 
cation will be required. 
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"... pertinent to 
any proposed 
administrative use 
of the national 
network is the 
issue of 
acceptable - 
commercial use 
of the NREN/' 



Second, and pertinent to anv proposed admin- 
istrative use of the national network, is the issue 
Of acceptable commercial use of the NREN. 
Currently, NSF policv restricts traffic on the 
NSFNET to bona fiae research and educational 
purposes. Clearly, the advancement of adminis- 
trative use of the national network will require 
access, bv college and university trading part- 
ners, to the NREN. 

A new era in higher education 

As budgets shrtnk. demographics change, and 
demanas for accountabilitv rise, American 
higher education in general will be faced with 
maior changes m the decade of the 19905. As 
colleges and universities organize to address 
these changes and cnallenges, the administra- 
tion — as always — will be expected to shoulder a 
disproportionately larger share of the burden. 
The good news is that the trends in technology, 
particularlv in networking, present us with new 
opportunities to "do more, with less." 

• The shift from paper-based and batch-ori- 
ented campus operating environments to net* 
work-based and cooperative-processinc -ori- 
ented environments will make it possible to le- 
verage the historical investments we have made 
in administrative computing. 

• Through improvements in campus data com- 
munications networks, manv colleges and uni* 
versities are witnessing the leverage of staff 
time — as networks enhance employees' ability 
to communicate easi iy via electronic maiL and as 



interactive and Interconnected administrative 
systems reduce the redundant creation and man- 
agement of institutional data. 

• As our networks grow more robust and our 
architectures mature to take full advantage of the 
client-server model of computmg, we will wit- 
ness greater opportunities for leverage: that is. 
leverage of the campus installed base of comput- 
ers, printers, storage devices, fax machines, and 
others. 

• The bandwidth and connectivitv promised bv 
the NREN create yet another opportunitv ror 
economic leverage: the leverage of information 
(read: someone else's time!) and oTtechnoiogical 
capabilities and resources nationwide. 

As technological progress is made, colleges 
and universities that have made strategic invest- 
ments in their intra-campus network infrastruc- 
tures will witness the emergence of new oppor- 
tunities for sharing resources among themselves 
and their business partners. Significantly, the 
ultimate beneficiaries of such resource shahng 
will be students and faculty who will be faced 
with fleeter-of-foot and better-integrated ad- 
ministrative environments. 

Before proceeding, I offer a word of caution. 
To date, the data nationwide suggest that the 
massive American investments in computing and 
communications over the past two decades have 
had very little positive effect on white-collar 
productivity (see Figure 1 ). Productivity in higher 
education administration has a similarly equivo- 
cal track record for the period* witnessed by the 



Figure 1 
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failure of the college and university tuition price 
index to remain at. or below, the American 
consumer price index (CPi^ 

The reasons for the muted impact of informa- 
tion technology (IT) on white-collar productivity 
are unclear. One reason, i suggest, is that the 
history of IT for the past two decades reflects a 
focus centered more on technology, than on 
information. While bigger and faster computers, 
software, and networks are important, the ques- 
tions of how— or even whether — ^we should use 
and manage information technology must re- 
main at the forefront or our thoughts, discussions, 
and plans if we are to really reap the benefits 
anticipated bv the NREN. A robust and nchiv 
interconnected national network tor higher edu- 
cation only creates the opportunities for leverag- 
ing resources in the manner described. How we 
exploit this opportunitv wii! depend on our 
willingness and ability to alter those attitudes and 
vaiues that form barriers to inter-institutional 
cooperation and resource shanng. 

The NREN and higher education administration 

The administrative opportunities presented by 
the national commttment to the NREN are con- 
siderable and cannot be described here in ex- 
haustive detail. On the level of infrastruaure, the 
NREN — through improved conneaivity — will 
enhance the use of electronic mail. E-mail has 
emerged as a key network capability and func- 
tion and has direct administrative benefits by 
enhancing the quality and ease of communica- 
tions between and within organizations. 

Universal administrative connectivity to cam- 
pus networks and the NREN will enable broader 
spans of managerial control by reducing the 
number of other — more time consuming— ex- 
changes between managers and staff. The en- 
hanced ability of our employees to consult with 
their professional peers across the country will 
help develop these staff into the sophisticated 
problem solvers we will need to face the 1 990s. 

In some cases, the need v;,: certain meetings 
and for travel may be obviated through enhanced 
network accessibility and directory services. 
Telecommuting, which offers to mitigate certain 
pressures for campus work space, parking, and 
other resources, will also be fostered by the 
NREN. 

A high capacity network such as the NREN 
will also add to the campus alternatives vis-a-vjs 
disaster preparedness. Dunng the California 
earthquake of 1 989. campuses of the University 
of California affected bv the quake were able to 
communicate across data communication net- 
works at a time when telephone service had been 
interrupted. 



Additionally, expanded network capacity, 
connectivity, and reiiabliity (as well as value- 
added services) will open possibilities for us to 
share unused computing or storage capacity or to 
share specialized production facilities such as 
printing, binding, and reprographics. Such ca- 
pacitv could even create opportunities tor live 
backup sites for our kev application systems. 

More interestingly, perhaps, new network ca- 
pacitv and function will create new opportunities 
for electronic data interchange (EDI). These op- 
portunities are enormous and create the possibil- 
ity of transforming the verv nature of how col- 
leges and universities are administered. For ex- 
ample, the purchasing process is a particularly 
onerous and costly one at most colleges and 
universities owing to the strict accountabilities 
imposed by trustees, regulators, auditors, and 
others. This process is complicated further by the 
need for a large cast of facilitators and controllers 
who mediate campus purchasing activity. This 
cast can typically include: 



a "customer 

a depanmental purchasing facilitator 
a departmental accounting person 
a department chair (to sign) 
a dean (to sign) 
a campus buver 

an equipment or property manager 

a receiver 

a delivery person 

a campus general accounting person 
a campus accounts payable person 
a vendor. 



This is quite a castl Typically,, a college or 
university purchase is initiated on a purchase 
requisition that is sprinkled with signatures au- 
thorizing the requestor to purchase the goods 
specified. A central campus official conducts 
product and vendor research and verifies fund 
sources or grant terms and issues a purchase 
order to the seleaed vendor. This process, as well 
as those activities associated with receiving, de- 
livering, and paying for goods purchased, is 
mediated by forms which move slowly across the 
desks of this large cast of charaaers. 

As the national inrormatton network emerges, 
colleges and universities will be able to contract 
for goods with suppliers who offer "just-in-time" 
delivery capabilities through sophisticated in- 
ventorv control and manufactunng practices. 
Purchase orders, under such agreements, can be 
made, authenticated, filled, invoiced, accepted, 
and paid across the N REN . Such a scenario could 



"... new 

opportunities tor 
electronic data 
interchange (EDI 
... are enormous 
and create the 
possibility of 
transforming the 
very nature of 
how colleges and 
universities are 
administered, " 
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The card looks very similar to a credit card 
sized calculator. Authentication is selected as an 
option from our main menu. The authentication 
sequence adds about 20 seconds and four steps 
to the log-on process: 

(1 ) after the user is prompted for a log-on ID, 
she/he is given a "challenge," which is a seven- 
digit number; 

(2) the user kevs the challenge into the au- 
thenticator card which then displays a "re- 
sponse," also a seven-digit number: 

(3) the user enters the response on the termi- 
nal or workstation kevboard and a restricted sub- 
nnenu of only database subsystems is displayed: 
and 

(41 the customer selects the appropriate sub- 
system and continues with the log-on process. 

The device is easv to use and has required very 
little training. The onlv real problem experienced 
so far has been some initial quality control prob- 
lems with the cards. Around 1 0 percent of cards 
were either "dead on amvai" or failed in the first 
few weeks. When the failure occurred after a card 
was in the field, the customer was understand- 
ably frustrated. Fortunaiely, this problem oc- 
curred during the pilot and was addressed with 
the vendor: thev subsequently switched to a 
different card supplier which improved the situ- 
ation. 

Authentication slows down the log-on pro- 
cess, is an additional expense, and requires keep- 
ing track of the cards. However, very few com- 
plaints have been registered about the enforced 
use of authentication. 1 believe this is due to the 
active involvement of our customer community 
in understanding the problem and in choosing a 
solution. 

Authentication alone will not be an adequate 
solution for installations whose general security 
requirements are more stringent than ours. How- 
ever, we believe this approach addresses most of 
the problem at a reasonable cost without intro- 
ducing onerous restriaions onourcustonr)ers.All 
in all. we reel authentication is a good choice for 
ASU. 



(continued from page 5) 

improve processing speed and accuracy tremen- 
dously, while: (1) maximizing campus negotiat- 
ing leverage; (2) reducing staff effort; (3) reducing 
campus storehouse inventories; and (4) freeing 
professional purchasing staff to concentrate their 
efforts on complex and high-dollar transactions. 
That's "doing more, for less" through the NRENl 

The NREN will enable similar adnninistrative 
improvements across the board. In the student 
services area, many onerous administrative 
transaaions that degrade students' impressions 
of the campus will be improved through ex- 
panded network access and services. Eventually, 
students will be able to make application for 
admission and financial aid through high schools 
with NREN access. Transcripts, too. will be ex- 
changed and authenticated over the NREN, as 
will letters of support. Online access to class 
registration and scheduling systems will also 
simplify student life while reducing demands on 
administrative staff. Class grades and college 
transcripts will be reported, posted, and distrib- 
uted — possibly certified—over networks, in- 
cluding the NREN. 

The opportunities abound. Links with chemi- 
cal manufaaurers' databases will help central 
campus administrators ensure employee access 
to health and safely information. Links with 
banks will help expedite campus payrolls and 
other funds transfers. The administrative possi- 
bilities presented by the emergence of the NREN 
are limited only by our resolve to invest in the 
needed technologies and by our imagination and 
creativity. The creation of a robust physical net- 
work will make possible the creation of inter- 
organizational business networks of unprec- 
edented charaaer and scope, changing dramati- 
cally — and for the better — the administrative 
character of American higher education. 



"The creation of a 
robust physical 
network will make 
possible the 
creation ot inter- 
organizational 
business networks 
of unprecedented 
character and 
scope 
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nsTRODUCTION 



1. This statement addresses the six questions pertaining to the development and operation of the National 
Research and Education Network (NREN) that were referred to the Office of Science and Technology 
Policy (OSTP), US Office of the President, by the High-Performance Computing and Conrtmunications Act 
of 1991 (PL102-194) for answering in a report to the US Congress within one year of the passage of PL102- 
194. 

2. This statement provides a snapshot of Coalition thinking on these questions and related matters, a 
snapshot that was first taken at a invitational meeting on July 28 and 29, 1992 and which was 
subsequently refined at a second invitational meeting on August 23 and 24; 1992. An updated version of 
this statement will be produced in light of discussions at the Coalition's Fall 1992 Task Force Meeting on 
November 19 and 20, 1992. 

3. This statement also constitutes the Coalition's contribution to two related deliberative process: 

• that begun by the US National Commission on Libraries and Information Science with an open forum 
on July 20 and 21, 1992; and, 

• that begun by the IEEE-USA Committee cn Communications and Information Policy, the Computing 
Research Association,-and the EDUCOM Networking and Telecommunications Task Force with an 
invitational workshop on September 16, 17, and 18, 1992. 

4. This statement follows the format specified by the IEEE-USA Committee on Communications and 
Information Policy, the Computing Research Association, and the EDUCOM Networking and 
Telecommunications Task Force for contributions to their invitational workshop on September 16, 17, and 
18, 1992. 

5. Additional information about this statement can be obtained from: 

Paul Evan Peters 
Executive Director 

Coalition for Networked Information ^ 

1527 New Hampshire Avenue NW 

Washington, District of Columbia 20036 

Voice: 202-232-2466 

Fax: 202-462-7849 

Internet: paul@cni.org 

NATURE, GOALS, AND CONSTITUTENCY OF ORGANIZATION 



The Coalition for Networked Information was founded in March 1990 to help realize the promise of high 
performance networks and computers for the advancement of scholarship and the enrichment of intellectual 
productivity. The Coalition is a partnership of the Association of Research Libraries (ARL), CAUSE, and 
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HDUCOM. ARL is dedicated to equitable access to, and effective use of, recorded knowledge in support of 
teaching, research, scholarship, and community service, and CAUSE and EDUCOM are dedicated to different 
aspects of the introduction, use, and management of information technology and related resources in research 
and education in general and higher education in particular. 

The Coalition pursues its mission with the assistance of a task force that provides a common vehicle by which 
a growing number of institutions and organizations (173 at this writing, see attached Task Force Membership 
List) are exploring a shared vision of how information management must change in the 1990s to meet the social 
and economic opportunities and challenges of the 21st century. Members of the Coalition Task Force include, 
among others, higher education institutions, publishers, network service providers, computer hardware, 
software, and systems companies, library networks and organizations, and public and state libraries, a truly 
diverse collaboration of stake-holders in information resource management. 

VIEW OF EVENTUAL NATURE , SERVICES, STRUCTURE, USES, 
AND CONSTITUENCIES OF THE NREN 



1. The NREN will evolve as a networked information initiative. 

• The NREN will be used both as a communications medium (transporting packets constituting 
electronic messages and files) and as a computational matrix (transporting packets constituting 
remote, interactive computer sessions). 

• The communications medium represented by the NREN will generate a networked information 
environment in which users of the NREN will create and utilize networked information resources 
?nd services in pursuit of their research and education objectives. 

2. The NREN will evolve as a system. 

• The NREN will develop as a complex, interoperating system of networking links, hardware, 
software, standards, information resources and services, and access and support services. 

• A change to one component of the NREN system will propagate to the other components of the 
system in ways that will need to be thoroughly analyzed and announced in advance of that change. 

• The NREN system will not be planned or operated as the responsibility of any single individual, 
agency, institution, or organization. 

Rather, the NREN system will be planned and operated on the basis of the decisions and 
actions of all of the individuals, agencies, institutions, and organizations that have a stake 
in its components. 
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3. The NREN will create understandable and desirable options. 

• Access to the NREN will be provided by a wide variety of alternative, interoperating connectivity 
providers which will differentiate themselves according to a number of cost, capacity, and service 
criteria. 

• NREN information resources and services will substitute for and modernize a wide array of existing, 
predominantly print-based, information resources and services. 

They will also assume highly innovative, even transformational, forms that were not 
possible, some nor even imaginable, using print-based technologies. 

• How NREN information resources and services are produced and priced, if they are priced at all, 
will be an element of healthy competition among providers of those resources and services. 

4. The NREN will serve a diverse population. 

• The NREN will play a major role in improving the quality and productivity of research and 
education enterprises at all levels and in all areas of the Unites States. 

• The NREN will serve individuals engaged in research and education activities who are affiliated 
with higher education institutions, but it will also serve individuals engaged in research and 
education activities who are not affiliated with higher education institution. 

Such individuals will be provided with access to the NREN by the commercial entities at 
which they are employed, by the public libraries in their communities, by the primary, 
secondary, and adult research and education establishments with which they are affiliated, 
and by other, similar means. 

• The broadest and most flexible criteria will be adopted for what constitutes "research" and 
"education," qualifying all activities that are reasonably said to contribute to knowledge 
production, distribution, and utilization in the United States. 

• Equitable and affordable access to be NREN will be possible throughout the entire research and 
education enterprise in the United States. 

5. NREN userS/ resources , and services will be secure. 

• The constitutional rights of NREN !isers, particularly the rights of free speech and privacy, will be 
protected. 

• The assets and interests of providers of NREN information resources and services will be protected. 

• The rights of NREN users and the assets and interests of providers of NREN information resources 
and services will harmonized in a way that ensures that both ease of access and integrity and 
security of resources and services are achieved. 
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• princples, standards, and norms of / for responsible and conrimodious NREN user behavior will 
emerge. 

6, The NREN will operate at high levels of performance, availability, reliability, and servicability. 

• The NREN will achieve levels of performance that meet the requirements of ever more demanding 
research and education applications of networking. 

• The NREN will achieve levels of availability, reliability, and servicabiHty that meet the 
requirements of the business plans of a steadily expanding community of information resource and 
service providers. 

• The performance of the NREN will be improved in ways that do not compromise its availability, 
reliability, and servicability. 

• The levels of performance, availability, reliability, and servicability achieved be the NREN will 
always be above those achieved by the Public Telecommunications Network. 

In this respect, the NREN will function as a testbed for networking technologies and 
networked information resources and services ^'estined for eventual incorporation into the 
Public Telecommunications Network. 

7, The NREN will be governed in a democratic mtnner. 

• The NREN will be governed in a way that leverages the research and education networking and 
networked information efforts throughout the Federal Government. 

• The NREN will be governed in a way that integrates the resear^.'i and education networking and 
networked information efforts of state and local governments. 

• The NREN will be governed in a way that serves and directly represents the research and 
education networking and networked information efforts of non -governmental institutions and 
Organizations. 

POSSIBLE HISTORICAL MODELS 
THAT COULD BE APPLIED TO NREN DEVELOPMENT 



1. Caution should be used in the search for and application of possible historical "models" because: 

• there is a tendency to be overly selective and opportunistic in the identification and application of 
such models; and, 

• there is a very real possibility that the development of the NREN will require new approaches 
that are uniquely appropriate to its arguably distinctive mission, character, and setting. 
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2. The public policy lessons, as contrasted with the social and economic lessons, offered by the 
authorization, funding, construction, operation, and maintenance of the national highway system should 
be fully exploited, with particular attention to: 

• how the national highway system is actually used; 

• how national highway system costs are shared across levels of government and between 
governmental and non-governmental entities (including individual citizens); 

• how national highway system standards are written, promulgated, and enforced; and, 

• how inter-state and local regulatory and enforcement authorities conceive of and pursue their 
respective responsibilities and jurisdictions. 

3. Other historical cases that offer lessons for the development of the NREN are: 

• the development of the national power grid; 

• the development of the national natural gas distribution system; 

• the establishment of the Corporation for Public Broadcasting, and the development of the Public 
Broadcasting System and the Public Satellite System; and, 

• the rationalization of the national telephone system as represented by the Communications Act of 
1934. 



COMMENTS ON CONGRESSIONAL QUESTIONS 
IN RANK ORDER OF IMPORTANCE 



Rank Question # Question Word ing / Comments on Question 

1. 1, Effective mechanisms for providing operating funds for maintenance and use of the 

Network, including user fees, industry support, and continued Federal investment 

• Government should be a major investor in the NREN because it can be 
demonstrated that the NREN increases the returns on government investments in 
research and education. 

• All agencies of the Federal Government should be required to use the NREN as 
their research and education networking infrastructure and as their networked 
information environment. 

• State and local governments, industry, research and education institutions of all 
types, and a wide variety of other non-governmental institutions and 
orga^iizations should be provided with incentives to use the NREN as their 
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research and education networking infrastructure and as their networked 
information environment. 

• Access to the NREN should be priced in ways that: 

encourage experimentation and use, as volume (fixed) rather than flow 
(variable) pricing strategies have to-date in the Interim Interagency 
NREN and in other subnets of the Internet; 

are affordable and predictable; 

are responsive to the special challenges of geographic isolation; and, 

ensure access by all research and education communities through 
cooperative measures devised by governments in partnership with industry, 
research and education institutions of all types, and a wide variety of other 
non-governmental institutions and organizations. 

Bank Queslion # Question Wording / Comments on Question 

2. 2. The future operation and evolution of the Network. 

• The availability, reliability, and servicability of the NREN should support 
both the production / mission-oriented and discretionary / task-oriented 
activities and requirements of research and education communities. 

• The performance of the NREN should enable interactive multimedia and other 
high-performance, non-print information resources and services. 

• The NREN should encompass all types of research and education communities 
and all elements of the research and education enterprise. 

• The proper role, if any, of "acceptable use*' policies in the operation and 
evolution of the NREN should be carefully framed and addressed with 
particular attention to: 

concerns that information transportation and storage systems that are 
sensitive to content frequently fall prey to administrative misuse and abuse; 
and, 

advertising and related commercial revenues have been shown to be 
effective means for defraying the costs arising from the wide distribution of 
research and education information. 
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Rank Question # Question Wording / Cominents pn Question 

3. 6. Appropriate policies to ensure the security of resources available on the Network and 

to protect tlie privacy of users of networks. 

• Policy formulation, enforcement, and evaluation in these areas, particularly in 
the early stages of NREN development, should emphasize: 

discovery, review, and synthesis of experiences and findings; and, 

a process that harmonizes local norms and controls with national principles 
and guidelines. 

• The full range of policy strategies (legislation, codes, policies, practices, etc) 
should be examined and employed. 

Full benefit should be derived from the broad array of existing policies and 
laws (Freedom of Information Act, the Buckley amendment, the Library 
Bill of Rights, privacy law, computer security law, etc.), 

• Privacy and confidentiality should be ensured and allowed in a manner that: 

frames and addresses the felt need for some sort of anonymous access; 

calls upon individuals to be accountable for their actions; 

protects the security of the NREN and the integrity of its information 
resources and services; and, 

indemnifies against the liabilities faced by institutions and organizations 
that mediate access to the NREN and its information resources and 
services. 

• NREN security and privacy efforts should be informed by widespread concerns 
about the advisability of: 

pending export restrictions on encryption techniques and technologies; 

pending proposals to provide pol'ce and other national security authorities 
with spx2Cial teleconrmiunications access privileges and methods; and, 

the relatively undeveloped state of US data protection legislation as 
compared with that of the European Community and other areas of the 
world with which the US interacts via the global Internet. 
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Rank Question # OuesHon Wording / Comments on Question 



4. 5. How to protect the copyright of materials distributed over the Nv^twork. 

• Policy formulation, enforcement, and evaluation in this area, particularly in the 
early stages of NRFN development, should be framed and addressed in a way 
that recognizes: 

copyright rPMSt serve the interests of the knowledge production, 
distributio •., and utilization processes in society; 

the variety of rewards that result from the knowledge production, 
distribution, and utilization process, of which financial remuneration is but 
one; 

the range of measures that promote the integrity of the knowledge 
production, distribution, and utilization process, of which legislation such 
^ as copyright law is but one; and, 

apply and enforce all provisions of all extant copyright law (including 
provisions pertaining to "fair use"). 

• N&w thinking about intellectual property and copyright will be stimulated by 
the emergence of new forms of networked information resources and services. 

This new thinking should be coordinated and integrated at the national 
level by a broadly representative fact-finding and recommendation-making 
body. 

This body should be modelled on the National Commission on New 
Technological Uses of Copyrighted Works (CONTU) that played 
this role in the mid-1970s. 



Rank Question # Qtfgstig n Wo rding ( Commgnts on Q\tgstiQn 

5. 3. How commercial information services providers could be charged for access to the 

Network^ and how Network users could be charged for commercial information services. 

• Methods for charging commercial information service providers for access to the 
NREN should be devised in ways that: 

recognize the importance of these commercial providers and users to the 
long-term value and viability of the NREN; 

encourage experimentation and risk-taking by such providers so that they 
might quickly assess the costs and benefits of the NREN relative to those of 
other information access and delivery media; 
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provide incentives for the quantification of the cost, value, price, and 
mechanism variables, and their interactions, that define the economics of 
networked information resources and services; and, 

offer such providers affordable and predictable cost centers and levels over 
the sorts of multi*year periods that are essential to long-term business 
planning. 

• Charges assessed of commercial information service providers for access to the 
NREN should to every extent possible be used to: 

enable affordable and equitable access to that the NREN throughout the 
research and education enterprise; and, 

stimulate improvements in NREN performance, availability, reliability, 
and servicability. 

• Market forces should determine the pricing strategies of and prices set by 
commercial providers of NREN infornr\ation services and resources. 

Rank Question # Question Wording / Comments on Question 

6. 4. The technological feasibility of allowing commercial information service providers to 

use the Network and other federally funded research networks. 

• Technological means that allow commercial information service providers to use 
the NREN should be devised in ways that: 

recognize the importance of such providers to the long-term value and 
viability of the NREN; 

promote a rapidly expanding and healthy population of such providers on 
the NREN; and, 

encourage public / private and non-commercial / commercial partnerships 
in the design, implementation, operation, and enhancement of the NREN. 

• Technological means that allow commercial information service providers to use 
the NREN should not devised in ways that: 

increase the complexity of the NREN to the point that its administration 
by operators, users, and providers becomes burdensome; 

increase the frequency and difficulty of NREN failures, major or minor; 

increase the costs centers and levels experienced by non-commercial 
information service providers; or. 
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increase the fragmentation of user, resource, and service populations and 
access pathways. 

ADDITIONAL IMPORTANT QUESTIONS OR POUCY AREAS 



1. How will the population served by tlie NREN be diversified? 

• The population served by the NREN must be as diverse as the population involved in the total 
research and education enterprise throughout the United States. 

• This degree of diversity will not be achieved without a concerted, coordinated, national strategy 
and plan to bring new constituencies onto the NREN. 

Particular attention should be paid to prospective users involved in research and education 
activities at the primary, secondary, and adult (life-long) levels. 

2. How will the role of libraries, schools, and other social and public agencies be framed and addressed? 

• Libraries, schools, and other social and public agencies are essential for ensuring the wide and 
sustained dissemination of the public goods and personal benefits that will flow to research and 
education communiUes as a result of the development of the NREN. 

• A concerted, coordinated, national strategy and plan is needed to provide access to the NREN via 
libraries, schools, and other social and public agencies. 

3. How will the potential of the NREN to improve access to and delivery of public information be realized? 

• PL102-194 calls up>on the NREN to be used as the primary network infrastructure and networked 
information environment of the Federal government for access to and delivery of Federal 
information. 

• A concerted, coordinated, national strategy and plan is needed for realizing this use of the NREN 
and for integrating the flow of networked Federal information with networked public information 
arising from the activities of state and local government. 

4. How will experience with Uie NREN be brought to bear on Public Telecommunications Network? 

• The NREN will function as a testbed for networking technologies and networked information 
resources and services destined for eventual incorporation i to the Public Telecommunications 
Network. 

• A concerted, coordinated, national strategy and plan is needed for capturing and applying the 
lessons of the NREN to the sorts of technologies, resources, services, and policies that will soon 
comprise the ubiquitous, fully digital "national information infrastructure" that the Public 
Telecommunications Network is rapidly becoming. 
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5, How will progress on the NREN be evaluated on an ongoing basis? 

• The 1992 OSTP NREN report should be the first step in an annual, if not more frequent, process of 
policy formulation and review. 

• A concerted, coordinated, national strategy and plan is needed to recognize, frame, and address 
questions and concerns pertaining to the NREN as they arise from the participants and 
stakeholders in its operation and evolution. 
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To Aavance SchoiarsniD 
and intelieauai Proauaivnv 

1527 New HamDsntre Ave , N W 
Wasnington. D.C 20036 

202 462-7849 FAX 
202 232-2466 

DePaul University 

Digital Equipment Corporation 

Eastman Kodak Company 

Elsevier Science Publishers B. V. 

Faxon Company, Inc. 
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KEY CONTACTS UST 



Legislation, Codes, Policies^ 
and Practices 



Richard G. Akeroyd, Jr. 
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To Advance SchoUirship 
and intelleaual Productivity 

1527 New Hampsriire Ave., N.W 
Washington. D.C. 20036 

PROGRAM STRATEGY 202 462 7849 fax 

202 232-2466 



Mission 



• The mission of the Coalition for Networked Information is to promote the creation of and access to 
information resources in networked environments in order to enrich scholarship and to enhance intellectual 
productivity, 

• The Coalition pursues its mission by seeking to realize the infonnation distribution and access potential of 
existing and proposed high performance computers and networks that support the research and education 
activities of a wide variety of institutions and organizations. 

• The Coalition accomplishes this realization by undertaking activities, on its own and in partnership with 
others, that formulate, promulgate, evaluate, and promote policies and protocols that enable powerful, 
flexible, and universal access to networiced information resources. 

• The Coalition directs the combined intellectual, technological, professional, and financial resources of its 
members according to a shared vision of how the nature of information management is changing and will 
continue to change through the end of the 20th Century and into the beginning of the 21st, 



Goals and Objectives 



• To inspire, by promulgating vision statements that (a) project the future characteristics and capabilities of 
high performance computers and advanced networks, and (b) analyze those characteristics and capabilities 
in terms of their likely impacts, both positive and negative, on research and education communication. 

• To inform, by identifying, endorsing, supporting, and coordinating projects that (a) are collaborative, (b) 
seek to advance the understanding of or the state-of-the-art relative to the vision statements, (c) recognize 
the need for open architectures and standards, and (d) fully disclose their objectives, methods, and findings, 

• To influence, by advocating principles, guidelines, and positions that address the behavioral, social, 
cultural, and econonrdc processes and structures that both enable and constrain the use of high performance 
computers and advanced networks as infrastructures for research and educational communication, 

• To integrate, by providing opportunities for senior administrators of libraries and senior administrators of 
information technologies in higher education institutions to work with comparable administrators from 
other institutions and organizations in a common enterprise directed toward a shared future. 
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Thematic Strategy 



Incentives and disincentives in research and education communication 

The Coalition strives to elucidate the complex system of incentives and disincentives that both enables and 
constrains existing research and education communication processes. It also strives to analyze this system 
and to investigate alternative systems that foster the creation of and access to networked information re- 
sources. 

Architectures of and infrastructures for networked information services 

The Coalition strives to conceptualize architectures and infrastructures that model and support cost-effec- 
tive interoperation of distributed digital libraries which house rich collections of research and education 
infomnation. It also strives to facilitate the realization of these architectures and the implementation of 
these infrastructures. 

Information exchange among projects seeking to advance the state of the art 

The Coalition strives to organize information about experiments and demonstration projects that progress 
the state of the art in the application of advanced networks and high performance computers to research 
and education communication processes. It focuses on efforts undertaken by its members but also monitors ef- 
forts undertaken by other institutions and organizations. 

Environments for testing and evaluating service and product innovations 

The Coalition strives to orchestrate the identification and management of suitable testing and evaluation 
environments for service and product innovations that are ready to be subjected to the rigors of field condi- 
tions. It also strives to establish effective working relationships with change agents and risk takers who 
research, develop, and promote such service and product innovations. 

Codes, policies, and practices that clarify rights and duties 

The Coalition strives to represent the interests of authors, readers, and intermediaries who seek full and 
equitable participation in research and education communication processes that depend upon networked in- 
formation. It also strives to promote norms of responsible and ethical behavior that ensure the greatest pos- 
sible social utility of networked information. 

Professional and user education for effective access to and management of networked information 

The Coalition strives to identify, categorize, and develop the broad range of new skills that are essential to 
effective access to and management of networked information. It also strives to design and promote training 
opportunities that are appropriate to user as well as professional communities at its member institutions 
and organizations. 
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Organizational Strategy 

The Association of Research Libraries (ARL), CAUSE, and EDUCOM comprise the Coalition which func- 
tions as an activity of ARL that takes direction from CAUSE and EDUCOM through their chief executives. 

The Coalition carries out its work through a Task Force of institutions and organizations that pay its as- 
sessed dues, actively engage in its program of work, and are governed by its leadership. 

The Coalition Task Force is composed of the senior administrator of libraries and the senior administrator 
of information technologies of higher education member institutions and comparable leaders and officers 
from other member institutions and organizations. 

The positions assumed and activities undertaken by the Coalition and its Task Force are coordinated by a 
nine person Steering Committee appointed by the chief executives of ARL, CAUSE, and EDUCOM with 
each executive naming three members. 

The Steering Committee charges and forms Working Croups to focus the attention of the Task Force in gener- 
al areas or on specific tasks in which collaborative thought, planning, and action are necessary to pursue 
the mission of the Coalition or to achieve one or more of its goals and objectives. 

The Task Force meets for two days and an evening each March in order to establish the general terms of ref- 
erence for its program and budget and for two days and an evening each November to advance progress on 
specific tasks and to update information on specific projects. 



Investment Strategy 

A secretariat directs the affairs of the Coalition by (a) articulating and advocating its mission, goals and 
objectives, (b) ore'iestrating its planning and consensus building, and (c) managing and representing its pro- 
gram and assets. 

A networked information server enables the Coalition to pursue its mission and to manage its program in a 
manner that is consistent with the vision that inspires its members and to provide access to the products and 
services that result from its activities. The Coalition relies upon the publications of ARL, CAUSE, and 
EDUCOM, among others, to dissemirute information about its plans and activities in printed form. 

Facility, irieal, and refreshment expenses that result from meetings of the Coalition Steering Committee, 
Task Force, and Working Groups, as well as from other Coalition meetings and activities, are recovered from 
member dues and sponsor contributions rather than from registration fees. Travel and housing expenses that 
result from such meetings are generally covered by the member institution or organization with which a 
given individual is associated. 

Travel and housing expenses of experts and other parties invited to Coalition meetings and activities, in 
those cases in which such support is necessary to secure the participation of a key individual, are also re- 
covered from member dues and sponsor contributions. Honoraria are sometimes provided to those invited ex- 
perts and other parties who are not associated with a member institution or organization and who make 
significant contributions of time and effort. 
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The Four Siages 
Research Ai\D Education 



By Stephen C. Hall 

THE PROPONENTS OF 
THE NREN NEED TO DEFINE 
THE NETWORK AND ITS SERVICES, 
SPECIFY ITS AIMS, AND PLAN FOR 
ALL ASPECTS OF ITS DEVELOP' 
MENT AND DEPLOYMENT 




As tit rector of thv OJficc for Information 
Technology* at Hansard University. Stephen C 
Hall is responsible for the university's central 
l/T senfices. Previously, he was responsibh 
for running the Lexington office consulting 
operations far Nolan. Norton ami Company. 
HoU began bis professional career iu informa- 
tion technology at IBM CftrfHtratiotf. where he 
held various consulting, marketing and 
engineering positions- He graduated from 
Tufts University in 1966 with a Bachelor 
of Science degree in mathematics. 




il h i II ;i yc;i r ; 1 !'l c r A Ic X : I nc Ict 
Clraluiiu Ik-ll palenictl iIk* 
iclcphonc in JS7(). iIk' 
1Inr\'arcl IViei^raphy Soci- 
al y olTc reel new iL'lcplinne 
scn'itv U) suidcnis for SIO 
a yea! . 'riKMriidveriiseiueni 
in (he Harrarcl CnniS(*u 
said ihiw anyone wlm 
wished U) remain "an old 
l<ii»ey" could keep his 
lelej^raph key. which had 
heen supplied by ihe scK'ieU'. The Haivard Tele,uraphy 
Sociciy is now die Han aid Conipiiier Soeieiy, The OITiee 
tor In forma I ion Technoloi»y. a pari olMarNard's adminisira- 
lion, manages siudeni telephone service, which now 
includes many advanced feaUires lhai woulclaslound ihose 
earlier sludenl enirepreneiirs. 

It was nol unlil a hundred years afier Hell invention thai 
we could hoast ol' havini» a nationwide and even world- 
wide telephone (dial an\'one anywhere) network. It took 
a lumdred ye;»rs for telephone t eel mo logy lo he made 
availa1")le at eery home and on ever\* desk. Only reeently. 
with the lower price of voice mail and fax ecjuipment. has 
the network hecome generalU* used for voice interactive 
traffic and facsimile images. While the vision for an 
integrated voice, image, and data fictwork is intriguing, ihc 
path for developing more rohusi daia networking is not so 
obvious. 

In tile nearly fifty years since the first cotnputer was used 
for research at Harv ard University, compuier networks and 
electronic mail have become popular in colleges and 
universities. Networking began when the U.S. govc»-nment 
started the ARI^ANET for research in the late 1960s, During 
the 1970s. BITNET— now CREN— was formed. ARPANET 
has evolved into DRI (Defense Research Internet). The 
national backbones of other federal agencies. NSFNET. 
CSnet. NSl, and CREN are now interconnected ar«d called 
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universities. Networking began when dne U.S. government 
sianed the ARl'ANET for researcii in the late 1960s. During 
the 1970s. BITNET-^now CREN— was formed. ARPANET 
has evolved inio DRl (Defense Research Internet). The 
naiicmal backbones of other federal agencies. NSFNET. 
CMnet, NSK and CREN are now interconnected and called 
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work rcMHircvs. Today llic NRl-N l);kklx>nc*N indiklcDRI. 
NASA St icncc Network. Kncrgy St iciucs Inicmcl. and NSl- 
NcMwork. T!it.*sc' networks serve ihe lony»-<.lisl:incv and 
hi^ivlxind width ncvds of the indivkkial. 

llic scope <)!' NRKN services includes tlie produuton, 
development, planninj;, an'hitectiirc, and siandirds lor 
developinf4 and deployinj; the network. It also includes 
certain servi(x*s neeexsary toeasure that the individual can 
use the network, including directories. u.ser assistance, and 
network operatioas and contftil services. For ease in 
planninj* for network j»n)Wth and nianaj;inj» its structure 
and services, NREN should not include everyihinj»orij;inally 
included in the Hijjh-Peribmwnce Computing; Act (e.g., 
supera)mputer servicers or slwred .software lihraries). Al- 
lhou};h such .services are very critical hij»her educatk)n 
needs, the a)»imunitic^ of interest lK*a>me snuller in e:ich 
c^ase and should not Ix? linked to the NRUN for the .sake of 
strategy, funding, or govemancx'. 



A*3 

the common language for jxtiple worldwide. Sohware 
nuLst Ik' nuici) Ivuer develojX'd to allow easy tainsfomu- 
lion or interchange of intomiaikin tn)m one medium to 
amnhcr. and it nui.st go even tunher la translate fnmi one 
langu'!ge to anotlKT. 't hese devekipments will come in 
time, liowever Hie notion of the "collalx)rjtory* sugge.sicti 
hy William Wulf of tiK' N.SF envi.sM)ns a)mmuiiicat«)n 
among people working in all fields and disciplines. It also 
.suggests the neces.siiy of an open architecture availuhle to 
all academic fields. Tlie collalx>ratory will me:in more rapid 
deveU)pment in fields thai tints far have n< »t had the Ix-nefit 
of information technology services. In the near future, 
while we will not achieve t he "Star Trek* promise of "Ueam 
me up, Scott y.** we will Ix? ahle to cliange infpmiatkm from 
one form to ancxher and Ixram it from one side of the world 
to tlie other nearly iastantaneously. Scholars working on 
the same .sul>tecn inauer and materials will use the network 
and collalx)ralory to ct)mpress time and space differences. 



NREN's Mbhm 

Tlie mlsskm of an information infra.strucnure Ls .simply to 
allow people to asc their infomiation technok)gies to 
cx)mmunicate. Sinc^e the advent of die ct)mpuler, al) media 
uking dtgiUil form arxi digital informaikm are now Ivcoming 



TsSraasllln. 

After the inventk>n of a teclmology, many years may pitss 
Ixrfore u market develops for it, and tlie rate of al)sorp( ion 
or adoptk)n of that technok)gy and its related services 
depends on many dilTenrnt faciors. Tlie acc-epunc-e of a 
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Based on Nolan 's and Cibson 's "Four Sia^ of EDP Growth Harvard Business Review, J 974, 
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THE DEFINITION OFTHE NREN MUST EVENTUALLY 

EXPAND TO INCLUDE INTERACTION WITH COMMERCIAL, FOR-PROHT 

NETWORKS AND NETWORK RESOURCES 



new icthnology follows an S-shaped learning curve. Al- 
though data networking is well enough estahlishcci tiutt we 
set: it us a r>an of the common fabric or infonuation 
int'rjstniclure. it is still in its e:iriy stages. 

Richard L. Nolan and Cynis F. Oilison have described a 
learning curve lor the absorption of inlbrmation lechnol- 
ogy into an organization. Tliey {(Hind that all inloniiation 
technology expenditures IbllowcxI a learning curve. In 
addition. the>' said tlut learning could lie tfuckcxi us a 
function of the applications or ases of the tec hnology, the 
denund by users for the technology, the inlbnnation 
tcfhnol(jj»y resources themselves, and the inanagenient or 
cxher siruclures employed to easua* tliat it all worked. TliLs 
thcniry has l>een used repc*atetlly over the past two decades 
to help underMuncI and evaluate how organizatioas and 
other, larger cximmunities of interest are adapting tech- 
nologies. 



Cmwii Cimuctbhtics 

In the p;isl twodec;Kies, we have e.Kperiencetl ihc start-up 
of cUita networking. With the exponential grcnvnh during 
the past two yc*ars. we can conclude that the network lias 
nu>vc*cl fwMn Stage !, or sian-up, to Stage II. or rapid growth. 
Higua* 1 ,sIm)ws the application ol'tiK' stages inimework to 
the NKHN. Ilie x-axls s1h)ws the time divided into four 
.stage's: I, initiation: II, gn>wth: III. c*c>asoiidation: and IV, 
nutturity. IlKr y-axis c^oukl Ik* drawn lxisc%l on any familiar 
metric for those wlio are resimnsible lor networks and tlieir 
managc-ment. It c*cHild. lor example, clwn the participating 
orgimi/^itions' aist ol'ortcMal ex|x:nditures for networking, 
the numlxrr o^u.se^^, or the amount oftralTic. It exnild depict 
the cumulative value of the network over rime, or it exnild 
dum the total numlxrrs of insiitutk>n;il memlK'n* in tiK' 
network. 

Now that networking is possible and available tlmnigh 
snwll computers, the community's networking demand Iws 
iK'gun to grow very rapidly in all fields and acadetnic 
tlisciplines, IIk- retvnt 2V|KTcent-per-month growth in 
tnillic suggests tlwt we have |Xissed the ellxiw in the 
le;iming curve and are now in the |x;riotl of very* nipid 
growth. 

Ilie network c;ime on the scene twenty yeiirs alter tlK- 
introduelion of tlK- contputer After the microeompuier 
took lM>ld, antHher liftevn ye;irs passctl iK-lbre the network 
grew ex|M>nentially. IIkis it apiK-ars tlut the market lias 
now al>sortKtJ the basic tet.hnologtes. con.sumers luive 
le-anK-el ei>ough to put these* technologies togotnl use*, and 
the inlrasinitiure luis iK-gun i€>emerge and provide reliat^le 
iKtwork se'r\'ice for a worldwide community. 



lltBIl Stmi CNMUcrevna 

IIk" stages of growth of the NREN can be descril>ed 
according to Nolan's and Gil)son's four stages of gn>wih 
theory, and the same framework can descrilxr the laetors 
contributing tothe growth and nwrugement of the network. 
Tile assumption is tliat the NUKN will grow fnmi existing 
networks, iliat it will Ik* ased for prtxJuction applicatioas. 
that it will Ik* open to new technologies and new asers, and 
tliat it will rentuin transparent in its telecommuniemtions 
pnMocols. liecause the users and spoasors will want to 
mainuin the network s ex)ntinued reliability and relatively 
.sinotHh gn>wih. the*y will want to make certain that the 
technol()gy and itscontigumtion ken*p ahead of the demands. 

Figure 2 de»scrilx»j. in condeased form, the NREN growth 
cliaraaerisiics. Stage 1 — initiation — is cliaiueierized by die 
technol(>gies of the networks then ax'uilai^le — ARPANET. 
BlTNin .CSnet. and .so on. TIk* current stage, which is Stage 
II — gnowtli — applies to the fourteen regional networks. 
NSFNirr. the ruitional Ixicklxme networks, the NSFNET/ 
Merit Network Operation Center, and the many sute and 
loe-al networks that participate in the NREN. In tl>e future 
Stage 111. which I predici will start sometime after t lie year 
2(X)(). wc might expeel a period of reduced or controlled 
growth. By then we will Itave a worldwide research and 
education iKtwork still offered us a pmprieiary utility for 
the aimmunities of interest in higher etJue-ation research. 
I'ifully, we e^an enviskin Stage IV — maturity — ^as a public 
network in whk:h tlK* infomtation infrxstructure for rese:in:h 
and edu^-ation is .simply oneetMUponent. I predict tlut we 
will n<K reach tluit peritxl for some twenty-livc years. 
IVriiaps Stage IV will not cxMiie even tltat quickly, given tlie 
developttK'nts tltat must fust uke place. 

TIk" stages-ot-growth lhet>ry holds that those who are 
oaiK-stniting the intnKluelu>n of the technology mast 
understand tlK* current .stage of growth and iIk relevant or 
critical faeiofs and tlut tl>ey mast agree on a strategy for an 
orderiy traasition fR>tn one stage to tlte next. In addition, 
it .sextas to me tlut we canruH allow any growth factor to 
get too far out ol* IxtlarKe with tlie chIk-in or eLse we might 
ri.sk this ne*w inlniMruclure lieing torn ap;in in the pnKX-ss. 
Let us examine etich of tlie laelorN that we must Ixilancc as 
iIk" NRI:N grow,s. 



In the* initial phase of the NKKN (Stage I ). a .sponsor fundetJ 
e*;ich of the networks to enable e*arly ada|xers to Ikcohw 
easily involve\l witluHit scil^stantial iastitutioiul ex>mmit- 
metiL Some twe*nty yetirs kiier, as institutions luive had to 
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\:\kv over iiiiulin;;. sinHfj»k tt)nsit!fnnic)n> huw cnuTccI 
ihc pkliirc*. The New i\n>>):tn<.l Ar.itkiiik :iiicl l<t'M.':irch 
Nciwork (NKAKncl > tnock'l. in whkii run<.lin>> is ck^voiccl id 
smiU'Kk and oix-'niiinx tonccmN. apjK-.irN paHloniinnni. 
Sir:Ue>»it*:il ly. NSl- and I Ik* spc insc )rin^ ajjcnck-s urt* siip\yi )riinj4 
ilicdcvcUipmcni ol advaiuvcl icdin<)k)>»k*sit)c:im- luiiirc 
intfltc and art* cTiouir;i>;in>» c<iniinucd as^* ol ihc hac kl^MK* 
by rundtn>> ihc a'^ional ncMWDrk imcriatv in ihc naikmal 
hacklxmc-OixT.uionally. NSlMsalsosupponinjjlhcsniaUcsi 
orniosi renioic insiitiitions dial warn lo join die network. 
Tills siniic^y provkk's TundN Un die inicfL'sU'd insiiuiiion 
for two lo ihnM* years, a pericKl k)n>» encui^^h k)r tlie 
insiiuuion lo Icam how lo use the network. iKxome 
comniitled, and ri>>urv out how to justify the pixKlutlion use* 
of the network on an annua) basis. indepenckMil ofoulside 
funding*. 

As we enter the contn)! .sia>»e In the next fentury. 1 
Ixilieve tlwi the pft)prietar>- network utility for higher 
ccUiaitkm rese:iR-h will come under some fonn of rules or 
a'jiukitkms lo easua- the fairness of rates for all the 
panicipants. Utter, in a mature peril kI. sometime aher the 
public utilities have iKfome dea»^ulaieil. I patliei that 
reguUitioas will Ix' lifted i'nnu this utility infnistmdUR* 
indu.siry, as lias liappcned widi o»her industries, nolably 
iransportatkm. In tliis mature period. Stajje IV. the NRKN 
will exist in a free market. 



Alvoalinii to the Nolan and (iibson tncKlel. learning t^ a 
1 1 iiic'tii )ii ( )f the available applu ai it ms in any u.s4.' t )f ink mna- 
lion tei hnolo^> . and applications have probably contrilv 
uted ihe niosi to the jjrowth anti use t)f the network. I)urin>{ 
Sta>»e I — initiation — the applie;ilk)ns were ex |KTi mental. A 
series of bask' applications has evolved Ironi those exjx*- 
rientes.texi mail orelednmicnuiil lxMn>:themt)s»comuuin 
<mes today. Other ba.sie appliciuions include the ability to 
remotely lo>» cm to someone else's computer at a dilVea*ni 
locaticm and to transfer Piles of infoniuition Innii one 
computer to another. 

In addition, network .sen'icvs arc* Ix'coniin^ available, 
such as a fonn of diatlorj* assisiancv. .security me:isur«.*s. 
and other .semces to keep the neiw<»rk lunciionin^*. Hy the 
end of the J*^X)s and the end of Stajje II — rapid >»rowtli — 
we should Ix'^in to see many fonns ol jxTsonalixed 
infonnation distribution orivrsonalized publi.shin>>. Infor- 
mation traasmitted from one place to amnher will n<M only 
Ik* publishc*d in finished fomi for the aripient but also Ix- 
.supplied in the nx'dium pa*ferred by the individual, on 
ck*inand. Recent annountxiuentsby Xerox and Qmon leiid 
iLs to lx»lieve tlwt we aa* Jx*jiinninn this ]K*ri(Ki of appiic;i- 
tioas. U>{iit-leas xen)>»raphy will >>radually Ix- a'placed by 
all-cli>>ital .scimninj;. storing;, and printing*. Voitx*. vkleo, 
text. inui>>e. ami all fomis of inJbmi;ttk)n can now lx*sutatl 
dt>>itally andeaptuaxi and traasmittcxi in a way that lx*si fits 
tlx- ncxxis of the individual. 'Jlx* Oialilitm for Networketl 
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Infomuition ha,s focused on stimulating these schoiarly 
uses of information technology, and should expect lo 
sec many more examples in the next Tew yeaix. However, 
it will take several years before the softw;ire and in- 
fiastrurture will permit fully distrilnited and customized 
printing or publishing. Tmasmission of digitally optured 
and preserved diKuments will cx)mc first. While we can 
envision ordering and distributing ctipyrighted informa- 
tion over the network, the laws and other disirilxition 
mechanisnvs will need time to catch up. When that liap- 
pens. an industry of network-lxiscd infomiation suppliers 
and distributors will grow up. It will probably lake many 
years Ixjforc the NREN lias a fully funaional interface to 
outside information .suppliers, to personalized «>mmuni- 
catioas, to demand printing, and to peoioruilized piibli.shing 
suppliers. 

In the mature environment, we am expett tliat the 
individual at home or in the oilice will Ix: able to interact 
with ixhepi anyplace, using any medium, and will Ik* able 
to address an audierKe of one almcva :us easily as a group 
of tlK)us;inds. A d<x>msayer might s;iy tills use of techrK>logy 
will take the fun <Hit of Ix-ing a person Ixjcause it would 
tend to eiiminaie the need for meetings, conferences, and 
other reasoas for pctiple to get togetlier. ! Ix.'lie\'e tlwi 
pcfjplc will always find reasoas to meet. Technology will 
simply pnwide for more thorough pa.*paraiion and more 
sulisiantive results in Ixuh persoruil and pn><*essional 
encounters. 



In the eariy phases of Stage I gmwth the maxiiiuim 
availaNe IxirKJwtdthon the networks was 9.6 thcHisand hits 
per .scxxmd. While this level of service is still popular, tlie 
larger iastitutioas and cx>mmunication hul)s are moving 
friHU Tl to T3 servk-e. that Is. from a current nuiximum of 
I .S million bits pcT .second to ^5 million bits per .secxind. I)y 
tlK' end of this decade, a rea.sonable g<jal would lx;TI. or 
I .S million bits per second service for UKJst memlx.*rs of tlKr 
NRKN. Fortius level of service, we expcxt twisted pairs of 
cop|x.'r wires will Ik- able to c:irry voice, video. an<l daUi 
me,s.s;iges for a high percentage of neeileil applicutioas. 

While we cxpea to Ik* reseaa'hing gig^ibit speed, titst- 
packet switching during this period, it will ncx Ix.* tlie 
.standard for the NRKN thnxiglxHit the nation. Hy tlxf next 
century and during Stage III. i Ik- cx>mR)l pliase. wlxjn we 
would expcxn filvr-optic comniunicatioas to Ik* widely 
deployed. gig:ibi! transmis.sioas w<Hild Ik* etXKWMiiically 
justified for nxist |xinicipating large iastitutioas and for 
honK*s in iiKnnipolitan area.s. 

Uy ae mature pluise — Stage IV — filKT-opdc. s;itelliie 
ccHnmunicition. arxl wireless bnxidlund communication 
technology will lake inlbmuilion to people anywliea' at 
any tiuK* and tlK*n would Ik' available lo tninsfomi the 
Ixirriers oi* tiiiK* and space ami bring inlbmwtion to 
wlK'aA'er it is needeil, on dcinantl — ck>se appn>ximaiion 
of the "Star rrek" ixinidigm. 



During the suiri-up stage, development activities were 
entrepreneurial and run like 'skunkworks." At present, 
during the suge of lapid gniwth, NREN participanD? are 
engaged in a joint marketing effort to get more participation 
and to see that the network reaches the whole community. 
Practical hurdles .still stand in the way of affordable service 
for all in the higher education and research community 
who want it. It will take a king time Ixrfore most iastitut oas 
of learning and a^search— from kindergarten tha)ugh 
postgraduate and continuing education, to profit and 
nonpaifit reseaa'h lalxitatories — ^will participate in the 
NREN. Only then will we move fa>ni the current marketing 
.stage to developing the a-quia-d management structure for 
the NREN -pnxiuction utility" type of .service. This brtxid 
community will ai|uire the same simple access and exse of 
use tliat it enjoys with the telephone. Finally, in the mature 
pliase. management of the NREN should resemble that of 
a public utility .structure, managing essential and value- 
added .services for the public fnim end to end. 



IhBB 

As in all the (Xher factor?J of growth, we would expect to 
.see continuing cliange and growth in the user cximmunity. 
In the initiation pericxi. users came fnxn a few special 
intea'st gnuips and were generally scientists comfortable in 
tlK' use ol* infomiation technology to help them do their 
tasks. Now, in the pericxJ of rapid gn>wth, we aa* .still 
dealing with a a>mmiinity of pioneer?*, eariy sc*ttlers, and 
early adapters of this technology, Imt they h;ive lx;en joined 
by a mix'h larger higlxfr education arxJ a-seaah commu- 
nity for wlxxn amiputers and networks coastitute a new 
.set of t<x>ls. 

In prinwry and sea>ndary .sch<x>ls t<xkiy. relatively few 
networked uses of information techiK>U>gy exist. Not 
iK'fore several generatkKis of sUKients liave gn>wn up and 
taken llK'ir places in iIk* work foa*e can we expcxt a general 
demaruJ for NREN services as part of a worldwide public 
utility, and mx until sometime after that can we expc*ct all 
.skilled workef> to depend on this technokigy to do their 
jolw. It will take nwny decades for this infrastructure to 
a'ach a mature state. 



SnunBBNiMtBN 

TIk* indivkluurs vr.*w <jf NREN from the desktop and the 
information infrxstructure Is depicted in Figua' 3. It .shows 
the than: Ixtsic elements for whk'h a .strategy is rxfeded. tliat 
is, t(x)Ls and access fnxii tlK* desktop, a .simple network to 
a How cx>inmunicatk>n and sliaring of inl'omutkm, and 
network-lxLsed infomiation sctvk'cs and a*soua'es avail- 
aWe over tlx* iKtwork Ixit n<x necessarily tlxxight ol as p:in 
of tiK* network. Tlx-^e a'Mxia'es might irxiuik.* infomiation 
kept at the pcTsorvil. kx*al, campus, a*gional. national, or 
intematioail level. 

Hie access tcThrx>k)gy neetLs a ga*at deal of auentK>n 
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and suppon u( thr local and campus levels. The strategy for 
higher education must include supporting ihecolleaion of 
the most popular technologies: Apple Macintosh. IBM PC, 
and UNIX wortcsialions. While the network is depicted as 
a single line and might he thought of as providing a single 
integnited dial tone in the future, its ease of use exists only 
for voice today. The goal is to make the network available 
for cwnnectioas and to tnirusmil infomiation in any me- 
dium. 

Nerwork-hased services, which can be provided in 
diffca*ni places and by different groups and organir^tioas. 
.should Ixr considered apart from the network ii.sclf. Such 
network-lxised resources provide spcci;il .sor\'iccs forgmufv 
or nwrkcts of special communities of interest around the 
world. The network responsibility, however, is simply to 
ensure access to these .ser\ ices. 

In this period of rapid growth for the network, iastiiu- 
tioas of higher education must fomi coalitions and take 
appropriate initiatives to make sure that the network 
continues to he built. Support and funds must be found to 
enable all iasiitutioas, K thnmgh 12. higher education at all 
levels, and corporate laboniiories to panicipate in this 
networking activity. Simultaneously, we mast avoid the 
risk of counterimplemenlaiion, as suggested by Peter Keen, 
formeriy of the Sloan Sch(K>l of Manageinent at MfT. Tliai 
Is. we must avoid piling t<K) many good ideas on top of one 
that is working, thus lo:tding it down and causing the 
siruaure to break. NRKN initiatives mu.s! f(KiLs on the 
network exclusively, allowing other net work -based re- 
.siHirces and a)mmunities of interest to develop and deploy 
.servicers and res<Hiax*s to Ik sliared over the network. 
Tliese (Mlicrspet:iali/edand,sh;inible infomiation resouavs 
should Ix' funded and stnictured sep:ir.ilely and not Ix- 
included in the plaas. funding, and goverruince of the 
network itself. During this growth .siiigc, federal legislation 
must difTerenti:ite the NREN network, f(Kiis on stimulating 
its gtnwth and deveU)pmeni. and try not to regulate it like 
other forms of information infnisimcture .such as liow the 
telephone is regulaietl t(xl;iy. 

Tile NREN Is lKx^)ming a glolr.il resource, serving the g<xxl 
not only of higher edurjtion and orseaah Ixit of all 
c*oastituencies. Ik-cause of its importance, the network 
must eventually Ix* nwmgecl as a public utility. Right now 
it .slvHild Ix* enc(Hir.igc*d tlinxjgh immy forms of funding to 
.stimulate its gn>wth uikI use. The single nwist important 
common goal Is to help all research and higher education 
iastilutk)asioin NRKNa.sMK)n as possible. Weslioiild allow 
and enoHir.ige RSiO tax ca-dits for the profit-making 
insiitutioas tluit ckrveU)p ways of oflering :^Tvices thnnigh 
the network t<i stimulate the developmeni of knowledge 
anti the gn>wih of an infomuiion economy in the United 
States. 



We should not tastitute a usage charge for network 
traffic until Stage HI. proliably not before the next decade, 
lasiituiing any praaicc of charging for utilization now 
would prematurely stunt the growth of the NREN and its 
stimulation of our information economy. Public policy has 
nece.ss;irily laggetl Jx'liind the rapid growth of network-s. 
New laws and policies should not be based on the early 
experiences of this data network ak>ne or on those of the 
telecommunications industry* as a whole. Existing pui")lic 
policy and law tend to inhibit the development of this 
network and the a.s.s<Kiaied information economy. As an 
example, Ixxh the telecommunications industry compel i- 
live environment and the lax laws liave encouraged 
development and investment in a vast fiber-optic network, 
which Is now built, installed, and available for use. How- 
ever, regulated tariff rates are so high that much of the filx»r 
remaias unused. 

Although the pruaice of conserving utili/iition once 
made gcxxJ economic sense, our technology, competition, 
and the world information ea)nomy are developing in such 
a way that we can no kmger afford this practice. This ''dark" 
filxT is es.sentially a lost opportunity, a perishable R^D 
res<Hirce. We need to lower tariffs for rese;ircli and higher 
cxiuc*;Uion, to fmd ways to use (i.e., to "light") .M)me more 
of this dark filxT. and to encourage the devek)pment of the 
NRKN- The RXO and educ:Ui(»n users should p;iy only the 
niargirutl costs and thus allow the scientific . lechnicjl. and 
scholarly community to ck-velop new applications and 
infomiation uses, nwny of which w(Kild le-ad to new 
infomnatk)n products, services, and greiiler economic 
growth. 

TlicM.* ls.sues of public policy and regulation le:id to only 
a few of the ni;my management questions that we must 
answer in ourefl'ort to le:»d the development of the NRKN. 
We must collectively define the NREN networ vision and 
clarify the funding, applies tioas. resiHirees. and manage- 
ment and user resr)onsibilities to maintain the NREN's 
lx*alth so th:it it grows and thrives. Tlie Nolan .stages 
franx'work Is a useful t<x)l to help identify and resolve the 
NREN k*:idership is.sues we face. 

To keep up-to-date, all scholars and knowledge workers 
increasingly need to gain access to the network. This 
gn)wing scholarly exchange lias repereussions in the larger 
society and marketplace. New knowledge leads to inven- 
lU)as. and new inventions lead to new pnxlucts. The 
existence of a healthy, gniwing NREN net^'ork Is the most 
fundament;il cx>mponent of an emerging information in- 
fra.stmcture and will accelerate the whole pnKX«ss of 
knowledge devek)pment and stimulate the growth of 
research, edutiitk)n, and an informatkm economy in the 
United States and around the wortd. ■ 



A BIMONTHLY NEWSLETTER OF RESEARCH LIBRARY ISSUES AND ACTIONS 
Ctuient Issues 

NREN Issues: Funding, Equity, Innovation 

by Richard P. Wrst, Guiir, Coalition for Networked Irtfyrmation 



in 



There is much to be pleased with on the natioral 
data networidng scxne. The National Research and 
Education Network (NREN) concept and vision 
are so %¥idely understood and discussed that much 
of our baseliz^ ixisdtutional technology and 
infonnation resource planning is already predi* 
cated on its existence. Recent Congressional and 
executive branch debates over implementation 
topics such as fees, the topology of the physical 
network, and the Federal agency to be assigned 
operational responsibility for the NREN attest 
further to the NREN's %videspread conceptual 
acceptance. 

The NREN discussions reflect the excitement of 
creation, initimtive, and leadership. The metaphors 
used to describe the NREN are colofed vnth 
reference to ne%vness, progress, and innovation. 
The introduction or this technology and its associ- 
ated capabilities create opportunities that we can 
only b^gin to imagine. Some of us are even 
audacious enou^ to suggest that we are in the 
midtt of itevolutionizing the basic way we commu- 
nicate information moving from the creatioa 
storage, and dissemination of information in 
printed form to electronic form. 

There is no one obvious event tlut will be the 
watershed for this change. Rather, throughout the 
early 1990s our community will have to track and 
influence a number of processes that point in this 
general direction. The many individual changes 
that will unfold over the next few years will be 
mostly evolutionary ones, and it is essential that 
our community continue to take every opportunity 
to participate in the evolving national networking 
scene. 

There are three core networking issues that our 
community should be addressing over the long 



nm. regardless of the parade of issues that appear 
on and disappear from the contempotary scene: 
How shouki the network be funded and governed? 
How can westimtilate and manage both techno- 
logical and public service innovation? How do we 
assiare equitable access? These issues are familiar 
ones to librarians arid snanagers of techriology. In 
fact, we now recognize collectively that the same 
set of issues that define the networking challenge 
define as well ti^ diallenge of making information 
reK>uroes and services available on tiie network. 
Another issue that is often discussed, particularly 
so recently, is ti^ physical ^topology" (make<*up) 
oftheNREN. This is r¥H a core issue requiring 
concerted attention over tiie long ruiu but it has 
assumed near-term importance because the next 
steps in the NREN's implementation will see major 
changes in this aspect of the network. 

Oio' re s po ns ibility %vith respect to these policy 
issues is really twofold. Fust as the members of 
the higher education community responsible for 
providing networked information in tiie ruune of 
advandng scholarship, %ve should ask ourselves 
whether we are participating successfully in the 
framing and addressing of tlicse policy issues. 
Equally important, we need to ask ourselves 
whether we are helping to shape the franiing and 
addressing of these policy issues in ways that will 
achieve results consistent ivith the values and 
missionsof tiie institutions that we serve. The 
answer is certainly a resounding ''yes," but we 
need to take care to keep the scope of our delibera- 
tions and debates regarding the network and the 
information on the network concentrated on the 
core policy issues. I would like to share my views 
on the "physical topology" issue in the interest of 
promoting just this concentration. 
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mforxrutioa Try as we may, we cannot envisage how 
that system will work ten years from now because it will 
evolve in ways that we cannot predict. As in the past* the 
future information technology environment will be 
shaped and influenced by decisions made in the private 
and public sector. How these policy decisions will be 
implemented as technology changes is imposstbl<» to 
predict at this moment 

Despite our inability to torecast the hiture, we must 
continue to discuss the Nation's agenda in this key area. 
Our policy discussions about the sN^tem of information 
resource delivery must focus on funding, equity* and 
innovation, rather than be distracted by topological 
discussions on how we may be currently implementing 
the NR£N. In that spirit, I suggest that the esubiishment 
and participation of ANS advances the NREN agenda 
and om progress significantly because it provides a 
viable, new option for realizing the physical topology of 
the NREN. It is up to us to make sure that this option 
adds true value to the national networking scene. Keep- 
ing our focus on the issues of funding and governance, 
equity, and iimovation is the best way to ensure that 

FORHGN ACQUISraONS AND 

THE Nahonal Interest 

by Jeffiry /. Gardner, Director. 
ARL Office of Resmch and Development 
Amehoun research libraries are fadnga major challenge 
to their historic tnission of providir\g rescardi materials 
in support of research aiKi development essential to the 
rutknal interest Qianges in the global cconcmtV/ 
devdopments in intematioiud publishing, and research 
libnuies' reduced resources have conspired to place the 
country's leadership in research and development and 
gradtttte education at risk. While the challenge atfiects all 
disdpUnes, it is particularly obvious axKl threatening in 
the area of access to foreign researdi materials. 

American libraries' coUecdoru of foreign materials are 
irulisputably the finest in the world-in many cases richer 
and more comprehensive than those found in the librar- 
ies of the origixuting countries. Our capacity for provid- 
ing bibliognphic access and preserving these materials is 
xinnutched, aiKl our historic commitment to making the 
nuterial available to the nation's scholars has contributed 
directly to our leadership in intemationil education and 
research. However, at a time when foreign published 
iruterials represent a greater proportion of the world's 
publishing output when the intcrdeperuience of lutions 
and their economies is increasing, arid when the ability of 
America to compete effectively in the global economy is 
in question/ our ability to maintain our historic foreign 
collections strengths has been seriously eroded. 

Several factors contribute to the problem. The impor- 
tance of humanities and sodal science research focused 
on foreign cultures is increasing as national boundaries 
become less significant in ttw commercial and technologi- 



cal arettas. Foreign monographs in the humaruties, arts, 
and social sciences are proliferating ar\d their prices 
rising dramatically. Publishing in East Europe is under- 
going major change, including likely increased output, 
axui already apparent increased costs as historic exchange 
agreements are supplanted by direct sales. And the 
decline of the dollar, which the Coundl of Natiotuil 
Resource Centers estimates has resulted in a forty- to 
fifty-percent decrease in acquisitions of foreign materials 
over the last three to four years, exacerbates the problem 
for research libraries that face budget increases in the U% 
to 3% range. 

The importance of addressing the foreign and interna- 
tional studies needs of the nation go well beyond satis- 
fying the needs of individual scholars. Government and 
business leaders publicly recognize the rteed for increas- 
ed investtnent in the country's capacity to compete and 
participate in the global economy. Educational leaders 
are, once agaiiv actively promoting the development of 
stronger foreign language programs in colleges and 
universities, and there is irvieased scholarly interest in 
all aspects of foreign cultures ^ including sodal, political 
and ecoTKmiic systems, scientific and tedmological 
devetopmcnts, and popular cultures. Recent events in 
East Europe, the Baltic states aivi the Middle East re* 
emphasize the importaiKe of understanding the 
diverse cultures thMt make up the world in which the 
United States must compete, politically/ technologicaUy, 
and econosiicaUy. 

The magnitude of the problem led ARL's Board of 
Directors to issue the foUoiWng statement at its October, 
1990meeting: ''Rcseardt libnurtes have been forced to 
reduce their commitment to foreign acquisitions at a time 
when international researd) materials are becoming 
increasingly important to research and economic 
development^The Association of Research Libraries 
places paramount priority on the formulation of coopera- 
tive strategies for devek>ping and providing access to 
foreign materials located both in North America and 
abroad. The Association urges the devek>pment of 
improved understuiding of iweds for foreign materials 
by research libraries and scholars, leading to the creation 
of cooperative structures and systems desigrwd to ensure 
improved future access to international it l e arch materi- 
als." 

Early discussions of tiie ARL Committee on Collection 
Devek>pment and meetings widi the Council of Natiorul 
Resource Centers have identified two long-term strate- 
gies for addressing the rweds in tiie area of access to 
foreign nuterials. The fint is to work toward greater 
cooperation in the research library commtmity for the 
development, mainterunce and dissemiiution of foreign 
materiab collections. The second is to re-affirm the 
importance of foreign collections to the natiorul interest 
in order to develop greater federal support for interna- 
tional education and studies. iiKluding needed informa- 
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information. Try as we may, we cannot envisage how 
that system will work ten years from now because it will 
evolve in ways that we cannot predict As in the past, the 
future information technology environment will bt; 
shaped and influenced by decisions made in the private 
and public sector. How these policy decisions will be 
implemented as technology changes is impossible to 
predict at this moment 

Despite our ixubility to forecast the future, we must 
continue to discuss the Nation's agenda in this key area. 
Our policy discussions about the system of information 
resource delivery must focus on funding, equity, and 
innovation, rather than be distracted by topological .. 
discussions on how we may be currently implementing 
the NREN. In that spirit, I suggest that the establishment 
and participation of ANS advances the NREN agenda 
and our progress significantly because it provides a 
viable, i>ew option for realizing the physical topology of 
the NREN. It is up to us to make sure that this option 
adds true value to the national networking scene. Keep- 
ing our focus on the issues of funding and governance, 
equity, and irmovation is the best way to ensure that 

FORHGN ACQUBmONS AND 

THE Nahonal Interest 

by leffiay /. Gardner, Director, 
ARL Office of Research and Deveiopment 
American research libraries are fadng a major dudlenge 
to their historic mission of providing rescardi materials 
in support of research and development essential to the 
naticml interest Ganges in the global economy, 
devdopments in intemationai publishing, and researdi 
libraries^ reduced resources have con s p ir ed to place the 
country's leadership in research and development and 
graduate educatian at risk. While the dialkstge affects all 
disciplines, it is particularly obvious and threatening in 
the area of access to foreign research materials. 

American libraries' collectioixs of foreign materials are 
indisputably the ftiest in the worid-in many cases richer 
and more co m prehensive th/i\ those found in the librar- 
ies of the originating countries. Our capacity for provid- 
ing bibliographic access and preserving these materials is 
unmatched, and our historic commitment to making the 
material available to the nation's scholars has contributed 
directly to our leadership in intemationai education and 
research. However, at a time when foreign published 
materials represent a greater proportion of the world's 
publishing output, when the interdependence of nations 
and their economies is iitcreasing, arid when the ability of 
America to compete effectively in the global economy is 
in question, our ability to maintain our historic foreign 
collections strengthi has been seriously eroded. 

Several factors contribute to the problem. The impor- 
tance of humanities and social science research focused 
on foreign cultures is increasing as national boundaries 
become Isss significant in the commercial and technologi- 



cal arertas. Foreign monographs in the humanities, arts, 
and sodal sciences are proliferating and their prices 
rising drarxtatically. Publishing in East Europe is under- 
going major change, including Ukely increased output, 
and already apparent iiKreased costs as historic exchange 
agreements are supplanted by direct sales. Aiuithe 
decline of the dollar, which the Coundl of National 
Resource Centers estimates has resulted in a forty- to 
Bfty-percent decrease in acquisitions of foreign materials 
over the last three to four years, exacerbates the problem 
for research libraries that face budget increases in the 0% 
to 5% range. 

The importance of addressing the foreign and interna- 
tional studies needs of the nation go well beyond satis- 
fying ti\e needs of individual scholars. Government and 
business leaders publicly recognize the need for increas- 
ed investment in the country's capacity to compete and 
participate in the global economy. Educational leaders 
are, once agairv actively promoting tiie development of 
stronger foreign language programs in colleges and 
universities, and there is ixicreased scholariy interest in 
all aspects of foreign cultures irududing sodal, political 
arKl economic systems, scientific and tedmological 
devek>pments, and popular cultures. Recent events in 
East Europe, the Baltic states and the Middle East re- 
emphasize the importance of xmderstaiKiing the 
diverse cultures that make up the world in which the 
United SUtes must compete, politically, technologically, 
andeconoinically. 

The magnitude of the problem led ARL's Board of 
Directors to issue tite following statement at its Octob^, 
1990meetxng: "Research libraries have been forced to 
reduce their commitment to foreign acquiMtions at a time 
when intemationai research materials are becoming 
increasingly importunt to research and econofnic 
development^The Association of Research libraries 
places paramount priority on tlie formulation of coopera- 
tive strategies for developing and providing access to 
foreign materials located both in North America and 
abroad. The Association urges the devebpment of 
improved understanding of needs for foreign materials 
by research libraries and acholais, leading to tiw creation 
of cooperative structures and systems designed to erasure 
improved future access to intemationai research materi* 
aisr 

Early discussions of the ARL Committee on Collection 
Devek>pment and meetings %^th the Council of National 
Resource Centers have klentified two long-term strate- 
gies for addressing tiie needs in tihe area of access to 
foreign materiab. The first is to work toward greater 
cooperation in the research library community for the 
development, mainteiunce and dissemination of foreign 
materials collections. The second is to re-affirm the 
importance of foreign collections to the i\ational interest 
in order to develop greater federal support for interna- 
tional education and studies, irKluding needed informa- 
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National Networking 



Planning Models 
Research and Education 



By John P. Witherspoon 

THE ISSUES ARE 
HOW TO MAKE IT HAPPEN, 
HOW TO APPROACH 
FINANCING, AND HOW TO 
SUSTAIN AN APPROPRIATE 
LEVE OF FEDERAL 
INTHEST 
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ale in January, Kcnncih Ktnj; ofHDUCOM 
sent to a sci of key senators a letter on 
ix'luif of the ]*anncrship for lite National 
Ke^earch and Hducaiion Network (NKHN). 
In ui^tn^ coastdenition of the NRI-:n. ihc 
letter empliasi/xxl ilut if tlK* stated c)l>fet'- 
tives arc lo he reuli/ed« certain key points 
are essential. These were summarized as 
follows. 

• Citr^tion of a federiil, state, and l(x:al 
networking panncrship, with comrilxitioas 
from all leveLs, will be esAcntiai to the 
success of the network. 

• EdtK:aik>n in its broadest seasecornplements established 
research ohiectivcs as a reason for development of the 
NREN. 

• All involved ct>astituenck!S of the NREN must have a 
voice in the devclc)pnK*nt of network policy. 

• All fifty states should have high-capacity acress to the 
network. 

That set of principles, which must Ix' put into opemtion 
as the NREN is created, brings to mind two comparable 
projects from our national pa.st. Twenty-five years ago we 
were coaskkfftng hc*w to develop the national resource we 
noiw call public bnxidcasiing. Five years earlier than that 
we had been debating the Issue of how to build a national 
stniaure to deal with the posKibilities of spacv communi- 
catkxi. 

Both COMSAT and the Corporation for Public Broad- 
casting (CI*B) were created for special purposes at jtpecial 
times. Do models like these apply co the present situation? 
Change the temiinology a bit and the principles set foith in 
Ken King*9 letter fit very comforuWy with either CPB or 
COMSAT, arui eititer could serve as a roadmap to bring 
NREN into being. 

CPB was created because of another need for a federal, 
sute, atKl local partnership, with contributions from all 
levels. Educatk>n in its broadest sense is what public 
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hnKidcastin>; is about. All involved a)astituencies have a 
vt>kx'. in this case thn>u|^h a complex of organizatioas of 
which Q*B Is the cornerstone. And all fifty states have 
ULXXTss to thesie hnxidc*astin>{ nefwork.s<^c*tworks tlial 
didn't exist wlK*n the Public Unxidcastin>; Aci was [XLssc*d. 

Simihiriy, COMSAT w;ls tin? cmriy pR.*sidinK foav in the 
estaNlshnK*ni of tlw worlds primary international tele- 
c^nnmunic^tioas systc*nK It involvc*d working; with many 
ct>astituencic*s. domestic and iniemation:tl. to develop the 
Icrhnokigy as well as the iHLsiness. It involved lx!in>» tlK* 
c*uriiest operating company in a bnind-new field tliat most 
people saw as pan romancr. pan hi>{h-tech. and pan 
I)eading off tin? 5>oviets, 

Now that it ts time to coasider an or^ni/atioiul struc- 
ture for the NREN. previous experieiKc with public 
hroadc*asting and space cxMnmunication can serve as a 
guide. 

Tbe Stmt if a Matimu Pinic BitMcmM CnrtUTiiii 

0>asidertlv situation that rt-sultc-d intlie I'uNic Uniadcast- 
ing Ad of 1967. In tlK* 1900s we liad a rudimentary 
educ*aiional television .systcnn, with alxHit 12S statioas on 
the air. Funding for this ct)llection of statioas wxs mostly 
local. TIk* ktiy national donor was the Ford Foundaticm. 

Uul it was nxfignized tluit one philanthnipy alocK' 
neither could nor sltoukl pnxvide a permanent liase for this 
eiiK^rging national resouive. It was clear tliat a degree of 
federal support arnl leadership would l)e essential to make 
this a truly natiorul, high-quality service. Tlie questions 
were Ikiw to make it happen, how to approach financing, 
and Iyow t(> sustain an appropriate level of feckrrul interest. 



Hm T« MoE It HAPfoi 

In appnxiciung Omgress and the adminlstraticm. educ;t- 
tional l>nKidcastc*rN luid few knowlc-dgeaWc pcx>ple on 
tlieirskk^ntlicMml MXiOsinost p^*oplelxia'ly knew wliai 



educational television was. With so few sutioas on the air, 
a great many /.xingressional districts were not served at all 
It seemed unlikely that most nKmbers of CQngre:>s would 
get much su|)ponive mail. 

However, we already liad the ctxintry's most honored 
pn>gr:tnis for children. In additkm, educational television 
was ckxsely kk^ntified with education itself, from kindcr- 
ganen through collc*ge. Video's potential for iastruction 
had lieen v/ell esuNlshed in a senes of research projects. 

It was through its xsscxiatkxi with education that public 
l)nxidcasting Hrst caught the interest of many decision 
makcn^. "Sesan^e Street^ was bom at about the same time 
as CPB was getting started, and it Is prolxibly fair to say that 
"Tteame Skrcet" was die corporatkxi's most positive argument 
for appropriatioas in its fust yeai^. 

Ntw T0 6n Fhakm 

In die beginning, funding for the siiuttering of local 
educational TV pfugrams came from univensities or school 
districts. audieiKes, cxxitfucts foreducatkKiai servk-xsi, and 
the Ford Foundatkm. Today's ubkfuitoas corporate un- 
derwriting staned only when the system atnl its audkfnces 
became large enough to interest c*ompanies — after federal 
suppon took eflfea. 

V/lien it came time to .seek federal support for the 
deveU)pment of a true natk>nal .system, one critic-al Issue 
was hcyw to handle the prublc*m of federal control, which 
all t(X) easily accompanies suc*h requests. Congress even- 
tually specified annual appropriations, an uiKXKnfottabk; 
sotutkHi. Eventually, to minimize political gamesmanship 
and to ensure a fea.sonablc planning cycle, annual ap- 
pnipriati<xvs were made a cxxipte of years in advance. 

Annual appropriations are by rH> meaas the only way to 
go. For example, the Unitc*d Kingdom arnl several other 
countries cliarge a tax or licease fee cm televlskm .sets. Hut 
friMn iIk* iKginnIng th:tt was a politic;(l noastaner hen;. 

A pnipcisal by Henr>* GellcT. an expefl in telc-commu- 
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Now that it is time to consider an organizational structure 6-3 
for the NREN, previous experience with public broadcasting and 
space communication can serve as a guide 



niculkms p<)lic7. also foundcnxl iluu users of ilic ck*clrf>- 
niannclicspLtlmni p;iy a fcelosuppim public brcKidoistin^;. 
HncudcaMeTN and cxhcr users ofthis rjiiional pul )lic rcMHiRx* 
were uccusionied u> asing ii for ncHhin^. 

A couple of cauUonury points lum up repeatedly in 
iliese ideas, Tlie fifM is cTonomic. By and larnc. c*cc)nomists 
tend U) pixifer stanin>; wiih a well-ilefended budgcn of 
expeases, to which a funding nKxlianisni appropriate in 
IxHh naiure and amount can he matched. 

Similarly, the fedeial govemmeni tends to prefer cx in- 
vent k>na I appropriattoas, for two rea v<ms. Mrsi . the amount 
appropriated has sonK* rcbtioashtp to a budf^i of ex- 
pcnM> — al IcnLsl Uiat's the principle. Secx>nd, iIk* priK-ess of 
authorization and appmpriation Is tlK)rou>>hly political, 
refleciinp the priorities of tin? day. 



Hw It SiSTAw Ermu Fuaul toroicsT 

Public Jifoadcastinj; Is not a large fc*denii expc*nse itc*ni. 
Howc*ver. tlicre are those who think that pul)lic broadcasting* 
.serves primarily a generally up^aite audience; th;it it 
pre^Xfnts a diet of news, infcirmation. and cultua* tliat is 
certainly a desirable but not critic*al assei; and that pediaps 
the govern men! should reexamine this pattern of annual 
commitment. Why dcxjs tliat lirK* of tlxHight seem to have 
minimal effect^ 

• When the origirul l^ublic Broadcasting Act fXLssed in 
1967. most membeniofOmgressdid no( know much afxxit 
publk: Iifnadcusting. although thc*y agreed that ii had 
educational po(c*ntial. Now, more than twenty years latcT. 
they know all about it. They watch "MacNetl/Lehrer" and 
even .seek opportunitk^ to appear on it. They aiK) their 
families watch everything fnm 'liesame Street* to "Great 
Performances." When their hometown statkm maruger 
comes to Wa.shington, heorshecalLsat ihecongresKperM>n*s 
office, often accompanied by a politkally prominent per- 
son from home who serves on the .sution's bcxirxl. Public 
broadcasting is now esubtished and Is well regarded. 
« The. federal appropriation for public hroadca.<;t9ng rep- 
resents a relatively small share of the total system income, 
but it is a critical share. Funds appropriated to CPB account 
for less than 20 percent of system income. But— and 
without going through the byzantine procesis of grarus and 
buyfoacks involved— that federal share provides a cructal 
role as catalyst and stabilizer. So from the sundpoint of 



those who commil fedentl money, ihe ofsiill is not only a 
service tliut is widely valued bui also an invesimeni th;ii is 
niuliiplied over aru! over by levera>;in>* funds from indi- 
vidual, phibnthropy. and Inisiness. 
• Public broad<:asiing has achieved i he virtue of ubiquity . 
Providing; a valuable service to virtually every con>;res- 
sional dlstria in the United Siaies m;iy n<H make a pn>gram 
l>ulleiprtx)f, Ixii it is a k>t Ixjlter tlwn any aliemaiivc you 
may Ix: likely to find. A small example may Ix; useful. One 
of ilie earliest bills ever passed for the support of this field 
was the Educational Tek»vlsion Fatiliik.*s Ad < )f 1962. At tl wi 
tiuK- tiKre wits rx) fc*der:il pn)>»ninim:itic support for 
edu«:ational televisk)n at all. hut it was agreed tli;ii thea* 
would Ix: a five-year program of appn)priaiions to help pay 
for traasmittcTs and cxber crucial c*quipnK*nt rnxdcxl to 
Ixing the new .s7S(c*m into lx;ing. Tliat short-term pnigram 
nuy «ce its thirtk.*th anniversary next year. Ii is now the 
Publk' Telc*comniunicatioas Faicilities Program, and it 
pn>vkk*s ec|uipment sulwidies for public telc*vlsi<m and 
radio and for sevc-ral other educ*ational appliciiiioas of 
tekx-ommunkatkm technok)g>'. NoiKiheless, altlKHJgb every 
adniinlstratkm for the past twenty ye;ir?» Iws tried to /.en> ii 
out. on tlie premise that tlx- program's original purpose kis 
lxt*n acxromptlshcd. Ixit it has always Ixiuncx-d liack. cme 
way oraiX)tlK*r. Then? is prolxtbly fK> ctmgrussional district 
in the United Sutes that ha.s rxx had some benefit from this 
program and does not want more. Tlxfre Is a lot to Ix.* said 
for both having a lot of coastituents and having them just 
about everywhere. 



Tie Pituc iMuaiSTM Act 

The three issues posed c*ariier were: how to get their 
government's anentkxi. hew 10 approach finaixinj;, arxl 
howtosastainan appropria'e level of federal inieresi. Let 's 
turn to the mc^charusm that was created when the Public 
Hnxidc*asting Act was passed. 

The principal purpose of tlK^ an was tc) authorize the 
creation of a 501(cX3) ofg:>''*'^tit,>n in dte District of 
Columbia, the board of whk.. w(Hj|d be appointed by the 
preskient with the advice and coavmt of the Senate, to 
receive arxl ducburse federal (and other) money arxi 
accomplish the following purposes arxJ activities, as 
spelled out in the aa. Note the resonarxx* with the 
principk» spelkd out in Ken King's lenen 
• faciliute the full development of educational broad- 
casting, in whkh prograias of hiph quality, obtained from 
diverse .sources, will be made available to rK>ncommercial 
educatiorul television or radk) broadcast sutions; 
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• assist in the establishment and development of one or 
more systems of interconnection to be used for the 
distribution of educational television or radio progranvi; 

• assist in the establishment and development of one or 
more systenvs of noncommercial educational television or 
radio broadcast stations thn)ughout the country; and 

• carry out its purposes and funaioas and enjtage in its 
aaivities in ways that will most efFeaively keep noncom- 
mercial educational television or radio bnndcast systems 
and local statioas free from outside interference or control. 

In the case of public broadcasting, the entity respoasible 
for this list of duties — G'B— does not aaually operate any 
network or produce any programs. The operating networks 
are those of the Public Broadcasting Service and National 
Public Radio, separate nonprofit corpoiaiions. Unlike 
commercial broadcast networks, in which the statkias are 
affiliates and not central to the basiness structure, in public 
broadcasting the statioas are nK-mlxrrs of the network: it Is 
their organizatkxi. These networks are controlled by hcxirds, 
which have two kinds of membeni: managers eleaed to 
represent the member statioas and prominent citizens who 
lend their wisdom, their ol^tiviiy, and their politkral 
weight to the enterprise. There Is much to be said for a 
structure of govemancx* that Is strong Ixxh in representa- 
tion and in political stature. 

To summarize: the Public Uroadca.sting Act of 1967 
authorized tlic establishment of a corporation to foster the 
development of public broadcasting statioas, networks, 
atKl programs as well as to carry on such secondary 
functioas as training, research, and informatk)n dissemi- 
natkm. Federal funds appropriated to that aKponitkm for 
diesc purposes are dlstnlxjted in grants or contracts to 
statioas and other parts of the system. 

Though the federal appropriatkKi to CPB Is less tlun 20 
percent of total system revenue, it Is erK>mKHisly imponant 
Ixxiiuse of leveraging effects. Other sourees irKlude indi- 
vidual memlxrrN of the audtencx* (akin to NREN users), 
commercial c*ompanies, federal agetKies such as arts and 
humanities etKk)wnients and N5F, tastitutknts such as 
universities arnl sch<x)l districts, states, atxl pliibnthropins. 

Structurally, it seems like an attc*mpt to organize anar- 
chy, a term also ased sometimes in connectkm with 
I ntemet. From the lx?ginning, pu Wic bnxidcasting has been 
very participatiKy: one of the t*arly leaders of the fidd 
refemxl to it as a Uxig series of meetings ocx-askMuUy 



interrupted by a program. American public broadcasting is 
the most decentralized broadcasting system in the worid. 

It's a messy situation, it*s chronically underfunded, and 
those who assume that it's ctfntrally nunaged or centrally 
finarKed simply haven't been paying attention. To anyone 
who luLs beeninvolved in planning the NREN, some of that 
may sound familiar. 



Tie EuiMPiE if COMSAT 

A somewhat different case also has some parallels that may 
be tLsefiil in setting up the HHEN*s governance and struc- 
ture. Five years before the Public Broadcasting Act ^-as 
dropped into the congressional hopper, the country was 
coasidering how to develop the potential of satellite 
a)mmunicatioa At the time, the earth's geosTnchronous 
orbit was empty. Arthur Ckirke liad described it. but it was 
not at all clear that anybcxly had the rocket power or skill 
to park a satellite in it. America's space program had been 
foked out of a rather languorous beginning by the launch 
of Spumik I in 1957. To nxwt people in American govern- 
ment, the impottatKe of Sputnik was not its prospects for 
axnmunk:atkxi but its dernonstration liiat the Soviets had 
achieved a level of p<ywer atKi control in rocket propulsion 
that could be very dangerous if it were attached to a ballistic 
mlssikf rather than a k>w-orhit beeper. 

After that launch, a furious effort to develop American 
power in space began. The fcKUS was c*ommunication — in 
particular, to pn)vide traasoceanic telc*phone traffic, which 
meant working with friendly natkHis. 

A.S a* nation we needed to decide how to develop tills 
c*ommunksitk>n .satellite resourt^. Once again there are 
parallels with the NREN: the system in questk>n was not 
wc41 understtxxl, but its potential .seemed sound. 

What son of organizatk)n should represent the United 
Slates in this intematkMial effort? One faction held that 
since .satellite communkatk>n was a .spin-off of the UJ. 
.space pn^grum, for whic*h the people of the country were 
alrL*ady paying, the United States .shoukJ develop a public 
agency to provkie. satellite communicatkKi. Another group 
c*mphast%ed the imporunce of private-sector initiative in 
this field. 

Though the future of satellite communkxitkm was 
perceived only dimly, the argument over the structure of 
Uii, partk.ipatk>n was vigorous indeed. In the erul, Presi- 



When it came time to seek federal support for the 
development of a true national broadcasting system, one critical 
issue was how to handle the problem of federal control 
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cicnl Kcnnctly'.s lortxrs won. ;inil iIk* Coninuinicaiions 
S;ilcItUc Aci of l%2 csiablislicci a ft>r-pn>rit private con">t>- 
nitkin lh:u would openilc within tno Ixninds of cuircni 
aniitnisl kiwsanci j^ovcmnKTil rcgiilaiion while cnumniji- 
inj» private support and "nondiscriminatory acvess" i">y 
'authorized users." 

So we Iwvea for-profii corporation. cTeatetl l>y Omj»ress 
and siil^jctl to the provisioas of a>n>>rvssi(Mi;il acts. Ilils 
O^mmunieations Satellite CU)nv)rution. which iK-came 
COMSAT, was authorized to: 

• plan, initiate, constnia. own. manaj»e, and operate by 
itself or in a injunction with foreign governments or husi- 
rKTSs entities a commercial aimmunications satellite system; 

• fumi.sh, for hire. chanrK'ls of a>mmunicatioh tc) D.S. 
communicatioas a)mmon carriers arul to odicr authorized 
entities, foreign and domestic; and 

• own and operate satellite temiinal slatioas when liceased 
by iIk* Fedenil Omimunicaiioas OMnmlssion). 

So again, when a siruaua* was rKcded to m;iru)gc a new 
technology-lxised development — ^which was pcavived as 
luiving great importance tlKHigh its implicatioas were not 
well underKt€xxJ — iIk* cxnintry turned toa cungressionally 
chartered ctirpomtion. 

Bi Tksc Moias FnT 

Tliere arc indetfd panillels to be drawn between iIk* 
founding of CPB aiKl COMSAT on or>e hand arul develop- 
ment of the NREN on the other. But one question remaias: 
are congressionally authorized companies like these fea- 
sible today? CPB, after all, was bom in the era of Lyndon 
Johavon's Great S<xriety program. COMSAT is a product of 
the Kennedy vision for space, in a time of eyebalko- 
eyebull confaniution with the Soviet Union. 

Cenainly the Great Society notion of government as d.'e 
Great Fixer does ikx have much currency today. There Is 
noi much question that if CPB had not yet been invented* 
1991 would IKX be the time to try. Still, most people are gbd 
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thai this p;inicul:ir as|xvt ol tiK' via-.it S<K-iety was ena. 
and the et>rp<)r;iti<in ciintiniies to l>e st.x*n polit'cally a.s a«. 
appropriate iiKxIumism. 

Similarly. COMSAT a-in:iins an importani company 
t(xiay, much moa* diverxe titan its mid I96()s ctnintcnxirt. 
It amtinues to 1111 its prime statutory role in the intcm;itional 
satellite system, but il luis alstj evolveil Ivyond tluit. as one 
wcHikI cxpeil with tiie maa*h oftcx'hnology, business, and 
the woHd s<Kiety of the infonnatitm age. 

NonetlK*lc»s.«. aspects of their genesis .sound very fa- 
miliar. 

• Ttxkiy. as then, we need to pull together divenjc 
interests in a c*ommon slructuR' tiiat all a>ncemed can 
recx>gnize as theirs. lK*cause they liavc a stake and know 
tiiat their voices will Ik* heard. 

• Ttxjay. as then, \w need to build a siaiciua* that cm 
leverage a crucial feden*l investnK'nt, so that the federal 
a)mmitment and all the st;ite. iasiitution;il. commercial, 
ancl other components of Haincing c^an Ix.* axialiruited to 
build and dc*vek>p tlie NRI*.N. 

' Tiiat scKinds like a public*private p;inneniliip, a p(»litical 
style tluit Is in vogue today Ivcause it is often the most 
seasible arnl pmdc*nt way to get important but expeasive 
ideas nxwing ahead. 

The January Icner fa)m the Partnership for NREN calls 
f<ir the federal government "in pannetship with slates and 
public arul private network organizatioas and user gaiups" 
to establish an *'indepc*ndent. nongovernment ftinciion 
which axild be a board, an agency, u federally chaneaxl 
aaivity. . . 

Try a CTongressioniilly authorized corporation. TIk* pa*- 
cedents fit lemarkably well: ycxi can easua* appa)priate 
a'presenution; you can panert flexibility to easua* tliat 
decisioas can be made and the system can work; you am . 
leverage that crucial federal investrrKfni. You can. out of a 
diveiNity that is frustniting but absolutely essential, build a 
network. ■ 



By and large, economists tend to prefer starting with 

a well-defended budget of expenses, to which can be matched 

a funding mechanism appropriate in both nature and amooit 
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Position Statement on NREN Policies 

by 

Fred W. Weingarten 
Executive Director 
Computing Research Association 

INTRODUCrnON 

This paper has been prepared to help stimulate discussion at the NREN Policy 
Workshop, jointly sponsored by EDUCOM, IEEE/USA, and the Computing Research 
Association (CRA) . It has not been approved by, nor is it the official policy of, the 
CRA Board of Directors- 

The paper argues that the NREN is a three-layered, multi-faceted, (although 
integrated) system, rather than a single unified entity that might operate under a 
single set of policies. Corresponding to this more complex structure, different policies 
and organi2ational structures are appropriate for each layer. 

The center layer is a pure public-information infrastruccure intended to serve the 
general needs of research, education, and public information — ^what I have called a 
"Pure NREN/ This layer poses the most difficult funding and management and policy 
issues for government, and it receives the most attention in this paper. In particular, a 
new institutional framework is proposed, in the form of a government chartered non- 
profit corporation to develop and manage this part of the NREN. 



THE MULTI^FACETED STRUCTURE OF NREN 

The NREN, as it has evolved conceptually over the last few years in the political 
debate, can now be best thought of as composed of three different network systems, 
interconnected and serving somewhat overlapping constituencies. Figure 1 illustrates 
the network as a set of three layers. The vertical dimension roughly represents 
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technological sophistication and the horizontal metric corresponds loosely to the size 
of the intended base of users. As the figure suggests, some overlap exists between 
the layers, and, of course, among the users. 

The ^^High Technology** Research Layer 

The top layer is a collection of specialized, ultra -high-speed data communication 
systems, based on the most advanced state of the art communications technology. 
These systems are the true multi-gigabit networks. These systems serve specialized 
research users and provide a variety of services — interconnecting supercomputer 
centers, carrying data from large, data intensive research instruments, or combining 
researchers in geographically distributed project. 

Technologically., these networks will, for the most part, be custom designed and 
built. They push the state of the art beyond what is commercially available at any given 
time, and, because of this, in many cases they serve as test-beds for possible broader 
technological offerings in the future. 

Because these networks are intended to serve specific research missions of 
agencies, they will be, at best, only loosely coordinated. However, agencies should 
collaborate to ensure to the maximum extent possible, the networks interconnect and 
use standardized interfaces. Such coordination will provide efficiencies both to the 
government and to the research users. 

The ^Ture NREN" 

This network provides a wide range of digital data communication services not only 
to scientific researchers and educators, but to students and scholars in all fields. 
Users would access the network principally through its client institutions — colleges 
and schools at all levels, libraries, museums, and industrial research laboratories. The 
network would offer access to a variety of educational and public information services 
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and resources, formal and informal education, virtual museums, public health services, 
and access to a variety of government social services and data bases. 

Technologically, the network would provide high-speed data communication 
services, though contracts for commercially available services. Although the pure 
NREN would be accessible through the switched telephone network, services that 
depended on the higher data rates and specialized services offered by the network 
would not necessarily be available or would only be accessible in limited form through 
that interface. 

The Universal Infrastructure 

The universal infrastructure will extend digital data communications to every home 
and office — even, if technological trends continue, to every coat pocket. The 
technological parameters of this network, or set of networks, is difficult to predict at 
this time; however, it would no doubt replace the existing telephone system. 
Depending on its capacity and speed (as well as regulatory decisions), it could as well 
substitute for a large proportion of the existing cable and broadcast infrastructure. 

The universal network would reflect a compromise between the desire to make a 
national infrastructure as sophisticated and long'lasting as possible, and the need to 
make it broadly affordable and accessible to all people. The need to arrive at such a 
compromise will likely result in a national network that is a combination of universal, but 
limited capacities, coupled with an assortment of more sophisticated services to which 
access is more limited by price, by geographic location, or other characteristic. 



POLICY ISSUES 

The accompanying chart. Figure 2, briefly indicates how the answers to the policy 
issues of NREN vary, depending on the "layer" one is talking about. 
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Such an overall structure would seem to be feasible. The nation's transportation 
system is mixed mode, ranging from government subsidized public transportation, 
through private automobiles, all the way to supersonic transport. Each component of 
the system is governed by its own set of policies, economics, and regulations. Yet 
they are hopefully coordinated and coupled together to form at least a loosely 
coordinated transportation system. 

The U.S. has numerous examples in which publicly funded or partially subsidized 
activities coexist in an uneasy but manageable relationship with the private sector — 
government publishing, schools, libraries, parcel post, or public broadcasting all 
provide such models. 

There is not room here to develop in detail every cell in the matrix in Figure 2. The 
key structural proposal, however, is in the "Pure NREN** column* It suggests the 
establishment of a non-profit, government chartered corporation to provide a national 
NREN for education and broad scholarly use (including, but by no means limited to 
scientific research.) 

The corporation, directed by a Board composed of Government representatives, 
providers and users, would be a relatively small coordinating organi2ation, with three 
basic functions: 

1) It would serve as a collector and conduit of funds from various sources, 
including Federal and local goverrmients, private sector support, and, if 
adopted, user fees. 

2) In consultation with the user and service provider communities, it would define, 
procure, and manage a national NREN. 

3) Again in consultation these groups, it would establish operating policies, user 
fees, and rules governing interconnection and access. 
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Such a corporation would seem to be one of only a few mechanisms (if not the only 
one) for advancing the concept of the NREN. 

• In the first place, the NREN will only result from a partnership — a combined 
effort among Federal and local governments, private sector providers, and a 
wide variety of user institutions such as universities and colleges, public 
schools, libraries and museums, and research organizations. Only a neutral 
organization such as the proposed Corporation can serve as an effective 
coordinating body among such a diverse group of interested parties. 

• Even if they were credibly neutral parties, Federal agencies would find it difficult 
to say the least to design, procure, and manage such an entity. They, in fiact, 
are not neutral. Each has its own missions and constituencies, and it has its 
own operating style and policies that derive firom those missions. Their 
difficulties do not arise from lack of will or competance; but simply firom the 
realities of management in the public sector. 

• Finally, the two "layers'" will not substitute; they will not provide NREN 
equivalent services without the coordination function provided by such a 
corporation. Clearly, the spill over firom a "High-Tech" NREN to broad 
educational and public information use would be minimal. And, educational 
institutions, libraries, and museums, are too diverse and disaggregated market 
to have much individual impact on the telecommunications market without some 
mechanism to form an umbrella. 

OVERALL POINTS 

In conclusion, I want to add a few overall comments on NREN development as it is 
envisioned in this paper. 
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Do We Need a "Pure NREN?'' 

Could one picture an NREN composed of just the top ad bottom layers? In a sense, 
this question can be considered ''moot." A basic assumption of this meeting is that 
one is needed; the question is how to get it. Clearly, in the political debate, in the 
legislative reports, in the language of the bill, itself, a vision of a public information 
network is articulated. In addition, most outside groups interested in NREN politics 
promote this view in one way or another. 

Still, the question suggests itself time and again, and I will address the it just briefly. 
One can make two basic arguments, technological stimulus and social need. 

The first argument is that the middle level, the "pure NREN," is a necessary step to 
building the universal network. It is by no means obvious that the desire for a new 
universal infrastructure is all that "universal." Many political, financial, and regulatory 
hurdles stand before it. It is in developing and gaining experience with "NREN" 
services that we will learn more about how such a network would be used, what it would 
cost, and what its social implications would be. Without the middle layer, according to 
this argument, the bottom layer would slow in coming and, when it did arrive, would not 
necessarily serve a wide variety of important social needs in an equitable way. 

The second argument stems from those needs, themselves. There are important 
things we need to do as a nation — important problems to solve in such areas as 
research, education, and public heath. We cannot wait for the millenia when the 
universal infrastructure is finally built, nor, as already mention, can we assume that it 
will naturally grow in such a way as to serve those needs if and when it is built. 

Structure will be "persistent'' if not permanent over time. 

One persistent misunderstanding is that the NREN is in some sense, an "interim" 
service, which will go away once the universal infrastructure is built. If the new system 
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in some sense were to reproduce the history of the old phone system, stepping up onto 
a technological plateau and not moving beyond for several decades, the view of NREN 
as a temporary service might be feasible. However, I expect that, for some time, the 
growth of telecommunications technology will resemble that of computer technology 
with continual technological growth and expansion, the model drawn above will be a 
persistent one. 

Certain sophisticated, specialized demands will drive communications technology 
forward at the top level Information requirements of the broader educational and 
research community will similarly move NREN ahead technologically. The universal 
system will slowly come along, only as the new capabilities are demonstrated to be 
broadly useful to the general public and affordable. 

Need for coordination of layers 

Although they have been described as three separate subsystems of the NREN, 
the layers, and the systems within the layers, should be closely coordinated. Users will 
want to move freely and without barriers among them. A researcher using a high 
performance data network to move around experimental data or graphic images, may 
need to simultaneously exchange messages with colleagues or compare results with 
those archived in a commercial or government data base offered over the pure NREN. 

Furthermore, coordination is also needed to if there is to be the long term technology 
flow— -from high-tech development to specialized commercial services to universal 
service — envisioned above. 



CONCLUSION 

Disaggregation of the NREN concept into the three "layers" proposed allows a more 
precise development of policy options. Much of the difference of opinion that has 
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charactenzed the debate to date has come from a clash of perspectives on the basic 
nature and purpose of the NREN. The very political process that has had success in 
passing legislation and promoting presidential pinitiatives has inevitably contributed 
to this underlying ambiguity. 

It is my view that the nation needs a center layer, a "Pure NREN" to serve a broad 
range of research and educational needs in this country. The options for bringing such 
a system about are limited. We cannot expect that the Federal science and technology 
agencies will build it purely as a by-product of their basic R&D missions, although 
they will surely contribute. Nor can we expect that an NREN will spontaneously grow 
out of the commercial telecommunication industry reacting to pure market forces, 
although that industry, too, will be deeply involved. We need to invent new managerial 
structures to bring the NREN into being and to guide its development. 
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Suggested Articles 

This list : 3 by no means complete. It simply intends to add a few lesser 
known or m 

ore recent titles that may not appear on other lists submitted for the workshop. 

Kahin, Brian (ed); Building Information Infrastructure: Issues in the Development of the 

National Research and Education Net^vork; McGraw-Hill; 1992. 
McClure, C.R. et al; The National Raseardi and Education Network: Research and 

Policy Perspectives; ABLEX Press; 1991. 
U»S. Congress Office of Technology Assessment; High Performance Computing and 

Networking for Science; USGPO (OTA^BP-CIT-59) ; September, 1989. 
Weingarten, Fred; "Five Steps to NREN Enlightenment;" EDUCOM Review, Spring, 

1991; pp 26-30. 

Weingarten, Fred; "HPCC battle focusing on money, NPEN," Computing Research 
News; May, 1992; pi ff. 
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HPCC battle focusing on money, NREN 

By Fred W. Weingaiten 

CRA Staff 

Lasc year was a watershed for the computing research community. The 
administration announced a spjecial budget initiative on High-Performance 
Computing and CommunicatKms (HPCC) , and the president signed the High- 
Performance Computing and Communications Act of 1992, which Sen. Al 
Gore (D-TN) had pushed for yean. In an era when setting priorities has 
become a catch phrase in science and technology policy, diese two events 
deaiiy are a statement by politicians that informadon systems are high on any 
such priority Use 

The computing research community, however, has not had much time to 
enjoy the warm ^ow of that endorsement. All that last year's victory bought 
was admission to this year's fig^L And this batde is shaping to be £ar more 
complex and contentious. This latest batde has developed on at least two 
fronts — appropriations and National Research and Education Network 
(NREN) policy. 

Money wars 

A batde over appropriations was expected. Budget requests and authoiiza- 
tion legisladon simply were a hunting license — permission to seek appropria- 
tions of inoney« The fi^t will be a hard one. Appropriatior\s face three 
particular pressures this yean 

* Politicians think the electorate is in a particularly gnm^Ty and impatient 
nnood this election year. The resulting panic creates pressures toward tax cuts 
and odier short'term remedies and away firom longer term invesonent 

* Both the administration and Congress have an eye on shifdng R&D 
spending firom defense to civilian agencies, as reflected in the fiscal 1993 
budget request. But this measure is running into the firewall ereaed between 
defense and dvilian budgets in the 1990 budget agreement* If deferue R£dD 
budgets decrease, those savings simply are used to protect other defense 
expetviitures. If civilian sector R&D spet\ding increases, those irureases mean 
other popular domestic programs were cut. 

* As the costs for such pipjects as the supercollider and the space station 
escalate, it is becoming iisrder to nuintain the fiction that science and 
technology spending is iwt, in some way, "zero sum." Last year, National 
Sdence Foundation (NSF) appiopriatioi\s became directly mixed up with 

Continued on page 4 



Canada to spend more than $1 1 
university-based research and ti 



By Douglas Powell 

The Cai\adian government has 
announced funding of more than $1 



porrion of the $ 1 .5 billion to the 
grancmg councils — the Natural 
Sciences and Ei^necring Research 
Council (NSERC). the Social Sciences 
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Policy 



NREN from page a | 

part of the NREN concept. However, 
they also serve specific asency missions. 
Some aget^cies, rightly or wrongly, seem 
hesitant about throwing their lot fully in 
with the NREN concept. 

NSF also must wrestle with the 
problem that NREN is the first infra- 
structure designed to serve all of 
science. Federal scierKe budgets still are 
directed prmcipally by field and 
problem. Even capical investments in 
instruments and facilities generally are 
intended to serve a specific field or solve 
a pardcubr problem. As is the tradition 
in the politics of infrastructure, 
everybody wanes to use it, but no one 
wanes to be taxed to pay for it. NSF will 
have a long-term irruegle. cspedaily 
after the bloom is off the HPCC rose, to 
keep fiindm^ levels adequate to meet 
demand. The agency may need lo 
explore other ways to pay for the 
network. 

Conscicuenc^: As use of the network 
has growi\, so have the demands, in the 
beginning, the backbone was supposed 
to serve naaonal supercomputer center 
users. Not long after, the backbone was 
to serve NSF and the entire federally 
fiiiviied scientific research community. 
That group soon %vas joined by indus* 
trial researchers, educators, librarians 
and commercial providers of informa- 
tion services. All of these users saw 
NREN as a critical tool for their work or 
as a critical mode for o^ering their 
services. 

Noc all of the constituencies arc 
technically sophisticated, nor can they 
all be equally precise in describing their 
need for network services. Bat they all 
share the view that an electronic 
information infrastructure intended to 
serve the research and education 
community must somehow include 
them. FuTtheimorc. at key points in the 
debate in Congress and the administra- 
tion, these users played key roles in 
supporting the whole HPCC concept. 

NSFs problem will be to serve 
these varied constituencies as well as 
possible, without trying to be all things 
to all people and watering down its vital 
contribution to leading-edge basic 
research. NSF also needs to define and 
order the bourviaries of service in a 
clear and enforceable way. lest the 
potential user community become so 
broad and diffuse that NSF becomes 
vulnerable to the accusation, already 
made, that it is essentially running, or 
subsidiiing, a common cairver commu- 
nicatKDtu service in open competition 
with the private sector. 

Leading the way 

In the last few years, in the 
separate arena of informatkxi policy, 
some techlK)logua znd industry leaders 
have been promoting the concept of a 



national umvertal broadband communi- 
caDon system. Views differ on the 
details of this system, such as how fast 
and how universal the system would be. 
what it would carry and who would 
provide the service. Despite these 
differences, there is a widespread belief 
that society will need such an infra- 
structure in a few years. 

That belief was capped cn aiigu- 
mencs for the HPCC. and much of the 
broad political support for the bill and 
initiative stems firom the promise that 
NREN will, in some way. help accom- 
plish that vision. 

NSF has been surprised to learn 
that in less than a decade, its network* 
ing rrussion has shifted, at least in the 
eyes of some, from providing chemists 
and asaoivomers access to Cray 2 
supercomputers all the way to helping 
build the nation's commumcadon 
infirastzucture. The phone and cable 
companies have been equally surprised, 
because they always thought that was 
their cask. 

NREN may help that vision tkx)g 
in tangible ways. It can serve as a 
testbed and prototype for hardware and 
software. As the constituency expands, 
more can be learned about the types of 
user services needed. NREN will be an 
arena in which debates on infonrution 
policy — in areas such as privacy, 
intellectual property and access to 
government data — will be pbyed out. 
Depending on the pricing structure, 
economists could learn more about 
costs, demand and the elastidties of the 
information market. 

The challenge for NSF will be to 
see that at least some of these benefits 
are realized without having NREN 
become too embroiled in telecommuni- 
catjon policy, or become perceived as 
directly competing with the private 
sector — a perception that, in the 
current political climate, couki be fatal. 

CRA's job 

CRA will continue to participate in 
the NREN debate. We are users of the 
network, both for research and educa^ 
tkxi, and we have a direct stake in how 
these issues are resolved. We also have 
technical expertise within our commu- 
nity. After all. a high -speed data 
communicatiofu network is, fi'om one 
perspective, highly distributed computa- 
tional device. We have been there from 
the start, from the creation of 
DARPAnet to NSFnet. Some in our 
community, such as Mike Dertouioc. 
have been m the vanguard of calling 
publicly for building the new informa- 
tion infrastructure. 

Through workshops, meetings and 
debates in CRN. we need to influence 
these policies as chey evolve. All of the 
mterested government aggies and 
Congress need and want advice, and we 
need to make our vo*ce« heard. 



Canadian news roundup 

By Douglas Powell 

Just pnor to the 1992-93 budget announcement, Minister of Science Wilham 
Winegard unveiled a five-year. $27 million (Canadian) microelectronics sector 
campaign. The Industry. Science and Tcchnok)i,7 Omnd;> (ISTQ ministry will 
provide up to $12 million, and an additional $15 million could be levered firom 
industry. 

"Canada has the ability to boost its competitiveness in a number of urcaii 
of microelectronics if we continue to buiid upon our inrwvative strenRths," 
Winegard said. 

The campaign calls for the creation of the Strategic Microelectronics 
Consortium (SMC), a non-profit, industry-led organization to advance 
Canada's microelectronia products and explore market opportunities. 

□ QQ 

Although the Canadian information technology industry grew by 4.9% m 
1991, a olQcal shortage of skilled software ptofessionals is possible. 

Market researcher International Data Corp. (I^da Lxd. (IDO has 
pegged the Cjoiadian information tcchrwlogy sector — which includes com- 
puter and communications hardware, and packaged software and services — at 
$16.2 billion (Canadian) in 1991 . The suongest growth sector remains 
packages software and services, and that is exacdy where a new report from 
Employment and Immigration Canada' predicts a human resources shortfall. 

The problem is two-fold: a declining number of computer science 
graduates and a lack of upgrading for those already in the workforce. 

Accocdiing to the report, Caivadian universities, the traditional source for 
entry-level software workers, are producing fewer computing science graduates. 
A negative image of software workers among high school students has been 
identified as one factor contributing to the reduced numbers of people entenng 
the software fieki. 

Furthermore, the two-thirds of Canada's 1 50,0(X) software workers 
employed as in-house workers within the management informanon systems 
(MIS) departments of Canadian industry and government, increasingly are 
plateauing in mid-career due to a critical obsolescence of skills. The study also 
identified a profound lack of training or retraining. 

"A general lack of recognition of the contributkxi of software to all 
aspects of Canadian life and competitiveness is evident in the dearth of 
software-related government policy or directjon." the report said. "Worse, 
although lip service is given to the tmporunce of information techTV>logy to 
(Canada's future, among policymakers we find no evident recognition of the 
key to the effective use of technology: the human resources which make all 
computers work." 

IDC expects stable growth of the Carudian IT industry until 1995. when 
the industry could reach the $20 billion level. 

•Software and National Competitiveness. December 1991. Employment and 
Immigration Canada. 

□ □□ 

The province of Ontario has tormed a communications advisory committee as 
part of the province's k>ng-awaited industrial strategy. The communications 
industry in Ontario, which includes Northern Telecom, employs 90.0(X) 
people, generates revenues of more than S9 billion (Canadun) annually and 
spends more than $600 million each year on R6lD. 

"The vision we have for Ontario is that of a world leader in the devcbp- 
ment and application of telecommunicanons." said Onurx) s Minister of 
Culture and Communications, Karen Haslam. 

The committee is expected to file its report by the end of June. 

□ □□ 

Gilles Brassard, a speculist m cryptography at the University of Montreal, u 
one of four wiruien of the 1992 EW.R. Steacie Memorial Fellowships. 
Canada's most prestigious academic award for mid-career scientists. 

Brassard is accbimed intemanorully for his work in icro-knowledgc 
protocols and for devek)ptnc. with Charles Bennett of IBM Research, the field 
of quantum OYpcography. 

Brassard and his colleagues began devebping approaches to quantum 
cryptography in 1979 wb«<n. at the age of 24, he returned to hu native 
University of Montreal as a faculty member. Brassard's approach mvolves the 
fundamental pnrtciples of quantum physics, in pamcuUr Heisenberg's uncer- 
tamty pnnciple. to create a system for transmitnng uncooditionaily secure 
mformanon. 
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Description of CoSN, its goals, and its constituency 

The Consortium for School Networking (CoSN) is an institutional membership 
organization that is chartered to advocate access to, and facilitate the evolution of, 
national and international electronic networks as resources to K-12 educators and 
students. 

Through computer networking, the Consortium will help educators and students 
access information and conununications resources that will increase their 
productivity, professional competence, and opportimities for learning and 
collaborative work. 

The Consortium advocates the following goals: 

• The timely deployment of the national research and education network, so 
that educators and students at any school can communicate with each 
other and access a vnde variety of information and data . 

• The development and distribution of network-based information 
resources for schools. These resources should indude existing materials 
produced with funding from federal cid state governments as well as 
innovative materials and tools adapted to this new communications 
mediimi. 

• The development of the resources needed to make full and efficient use of 
networks through staff development programs, educational materials and 
software. 
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Detailed information about CoSN, including its officers. Board members and 
current membership, is provided in Attachment 1. The Consortium's intended 
constituency is the entire K-12 educational community, including: 

• teachers, media center spedadists and other educational specialists; 

• students; 

• school system administrators, technical and curriculum personnel; 

• concerned parents and community members; 

• school board members; 

• educational researchers and faculty in postsecondary institutioixs; 

• professionals — especially scientists and engineers — from academia, 
government and business; 

• educational leaders in Federal and state government; 

• leaders from professional and disciplinary groups with interests in K-12 
education; 

• vendors, software and other publishers, and information service and 
technology providers for the K-12 education market; 

• technical and information sp>ecialists involved in networking; and 

• business leaders, engineers and scientists from technologically-intensive 
firms. 

The constituency that CoSN intends to include explicitly encompasses all levels 
of K-12 education, both public and private; every area of the academic and 
vocational curriculum; all student populations, including minorities, those 
challenged by disabilities, individuals at risk, and those with special talents and 
gifts. 

The eventual nature, services, structure, uses, and constituencies of the 
National Research and Education Network (NREN) 

Working toward consensus* Computer-mediated telecommunications are 
currently playing a central role in local and national efforts to restructure schools, 
provide new avenues of professional development for teachers, and enhance the 
teaching and learning process in classrooms (Firestone and Clark, 1991; Riel, 
1992; Tinker, 1992b; Watts and Castie, 1992). There is strong consensus among 
participants in these projects that a national information infrastructure has the 
potential not only to support change in our schools, but to accelerate it. All agree 
on the worth of participating in the process that will help define the NREN's 
eventual shape and the evolution of a true national information infrastructure. 

Nature of the NREN. The NREN vision involves what Beverly Himter has called 
internetworking (Hunter, 1992a), and is based on a modular, distributed, 
standards-based scalable network architecture that can weave together the 
disparate networks and resources now serving K-12 education. But the NREN is 
also the human network that uses, provides services and resources on, and 
manages the NREN. 



How educators use networking. 

• to cx)nnect practitioners with one another. 

The development of collaborations and linkages through improved 
communication over the long term will result in regional, national and global 
communities that are independent of location. [Improved communications at the 
local level are equally important, but cannot substitute for the NREN and are not 
discussed here.] 

• to support curriculum reform and restructuring projects. 

The best way to reach students is through engaged, learning teachers (Riel, 1992). 
Networks are an enabling tool with the potential to engage teachers, and help 
them to continue their own learning, by providing a means for technologically- 
enhanced commimication to fit into their working day. 

• to conduct student collaborations. 

• to connect with mentors and supporters: subject matter specialists, 
volunteers from industry, academia and the community, educational 
researchers, vendors and information providers, publishers, etc. 

• to obtain access to information resoizrces. 

• to create ongoing research and scholarship opportimities, and to foster 
"communities of interest." 

Constituencies of the NREN: With whom and what do educators need to 
connect? 

• Other educators and relevant information resources. Teachers need easy 
and reliable contact with other members of the educational commimity, as 
well as access to information resources. The structure of classroom work 
and the school day make it very difficult for teachers to use telephonies for 
professional contacts; computer networks provide this access without 
interruptions to classroom instruction. 

Many K-12 practitioners use networks at present, and there is great potential for 
expanding their number through the NREN; but the realization of this potential 
is by no means assured right now. There have been a multitude of fragmented, 
isolated networks serving K-12. In this situation, what you connect to often has 
defined who you can connect with, or what information you can obtain. 

Equal access to networking provides equal opportunity to access information, 
sources and services reachable over the networks. 

Assuring access from any connected educator or student to every other educator 
does not mean that restricted-access services would disappear; but such services 
should ideally be built upon an internetworking resource base and allow the user 
broader connectivity options as well. Some present arguments within the K-12 
community about the uses of networking deal with this question. There are valid 
educational purposes for which a dedicated conference with a simple interface 
and limited access is optimal. However, in principle educators should have 
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access to other educators, and access to infonnation resources, without such 
access being limited by the communications tools they use. 

• potential collaborators, mentors and resource people, including 
professional and disciplinary societies involved with K-12 education both 
directly and indirectly. 

• some argue for extension to programs of adult education, worker 
retraining, or lifelong education; or to retirees and other members of the 
larger community that is the setting for K-12 education (NPTN, 1991; 
Odasz 1992). 

The eventual constituencies of the NREN could include at least all K-12 educators 
and potential collaborators in academia, business and industry, public libraries 
and information and other resource providers, and arguably others in the 
community. Certainly, K-12 educators believe that interested community 
members and those wishing to support education should not be excluded from 
access: for instance, both Virginia's PEN (Public Education Network) and TENET 
(Texas Education Network), dedicated K-12 networks provided with state 
funding, allow community members with a demonstrable interest in education to 
obtain an account In these states, and potentially in many others, a synergy is 
developing which is providing an infrastructure for a public network that could 
eventually encompass a substantial proportion of the states' population (see 
Connie Stout's description of TENET in Attachment 3). 

The extension of the "learning community" to the commxmity at large is 
supported in the goals of the America 2000 proposal (U.S. Department of 
Education, 1991). 

Services of the NREN. The NREN, to K-12 educators, serves a primary function 
as "connective tissue" for a communications infrastructure allovydng every 
educator potentially to reach every other educator. 

Access to information resources is another primary function of the NREN. In 
this connection it is worth pointing out that all government agencies who 
provide information to the public should be connected to the NREN so their 
information resources can be reached by the whole educational commimity. 

Some educators argue, further, that certain curriculum and subject areas should 
have subject matter explicitly supported for inclusion in the N"SEN. Peter Copen, 
for instance, on behalf of the I*EARN network and projects, asks that "..the 
NREN accepts and validates the use of the network for work by students (and 
others) that has a htimanitarian focus — for people and the environment" (Copen, 
1992). 

In order for this technological infrastructure to reach its full potential and 
perform communications and information access functions, the NREN needs to 
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provide access to current networks and resources serving K-12 education (see 
Attachment 2, for a representative listing), without necessarily attempting to 
replace them or substitute for them. 

Supporting these primary functions through services on the NREN implies: 

• providing a means for easily locating colleagues; 

• locating resources to support practitioner orientation and training; 

• identifying collaborative projects for educators, classes and students; 

• developing and sharing curriculum and best practices; 

• supporting communication and information for the leadership, 
management and supervision of K-12 networking, and 

• developing tools to support the formation of communities of interest- 
As xiser access resovirces and interfaces improve over the next few years, and as 
the trend toward services that exploit packet-based dient/server design 
philosophies solidifies, services based on the NREN protocols' capabilities for file 
transfer and remote login will move from active exploration to extensive use in 
K-12 education. As connectivity increases, more sophisticated services now 
being tried on the NREN on an informal or experimental basis (for example 
Internet Relay Chat, video broadcast, use of images or multimedia documents, or 
access to specialized computers and other instruments) will become a significant 
part of the dialogue about K-12 networking priorities. 

NREN structure. K-12 educators support the notion of an open, distributed 
structure for the NREN. This permits state, regional and local groups to 
contribute to the system, allows for decentralized location and management of 
collaborations and information resources, and encovirages communities to form 
on the basis of curriculum areas, disciplines or shared interests in addition to 
location. 

Possible management models to apply to NREN development 

It is already clear that a mix of state, regional, commimity, public and private 
groups will play a part in providing networking resources and connectivity to K- 
12 education. The mix of groups at present includes state educational authorities, 
university systems, professional associations, commercial enterprises, regional 
networking groups and individuals working alone or in volimtary associations. 
Thus a sensible management system might coi\sist of a central body that provides 
essential policies, standards and coordination while allowing most details of 
management to be distributed among service providers and users. Such a 
system of independent networks nnight be managed by a public corporation 
modeled after the Corporation for Public Broadcasting; or alternatively by a 
consortium of public and private, state, regional and national service providers. 
State educational entities and K-12 educators should be actively represented in 
the network management structure, as should other user groups. 
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Congressional questions 



1) What mechaiusms can we suggest for providing operating funds for the 
maintenance and operation of the NREN? 

• User fees are appropriate, and studies of alternative ways of structuring 
them should be conducted. Fixed-price strategies which fit school 
budgeting systems are a better altemative than usage-sensitive pricing 
strategies. 

Fees should be uniform across geographical areas, insofar as possible. User fees 
should be flat (i.e., a fixed price for a time period), based on anticipated total 
usage or bandwidth, and not dependent on actual usage: usage-sensitive pricing 
structures make it difficult for schools and districts to budget in advance. State 
or local subsidies are to be encouraged, as are Federal subsidies for groups whose 
participation might need to be stimulated. 

• Commercial firms with an interest in education should be encouraged to 
use the NREN. As available, bandwidth on the NREN backbone (the 
current NSFNet) should be provided for conmiercial connections, with 
higher user fees for such connection used to keep access costs for 
educators as low as possible. 

• As backbone traffic is opened to any entity, whether commercial or not, 
with a substantial interest in education, limitations on usage imposed by 
the existing Acceptable Use policy will become unnecessary; over time, 
such limitations should be relaxed considerably or removed altogether. 
For K-12 educators, local and regional groups will develop access and use 
policies in accord with their mission. 

2) What should be the future operation and evolution of the NREN7 
NREN operational management should focus on: 

• centralized system support, and research aimed at reducing system 
support requirements; 

• expanding (i.e,, increasing redundancy and reliability) and speeding up 
the NREN backbone capabilities; 

• improving network-based information provision to both network 
operations and user services areas; 

• experimental and pilot projects to provide services to new commimities 
and to extend the range of services to existing commxmities (this could 
indude low-cost coimectivity options, improved interfaces, support for 
integrated information services); and 

• coordination of procedures, standards, and use policies in collaboration 
with user conununities and network management groups. 

As indicated earlier, K-12 educators believe the NREN will evolve toward a truly 
national (in fact, global) information infrastructure (Nil), with much greater 



extension of connectivity and a much broader range of information service 
providers. We believe tiie Nil should be a shared marketplace/ both in the sense 
of a conceptual "marketplace/' a medium where ideas compete, and in the strict 
economic sense, with competing service providers. 

3) How shotdd commercial information service providers be charged for 
access to the NREN, and how should users be charged for commercial 
information services? 

Commercial information providers should be charged a subscription-based 
access fee based on anticipated usage volume, and the fee should be renegotiated 
periodically on the basis of actual usage. 

Users should be able to subscril>e to commercial information services and 
resources over the network. Again, K-12 educators believe that such subscription 
fees should not be usage-sensitive nor be so priced as to limit educators' access. 

4) How feasible is it^ technically, to allow commercial information service 
providers to use the NREN? 

We believe it is perfectly feasible. What is more, educators believe it is necessary. 
It is important to encourage growth and competition in this new marketplace. 
We believe that the involvement of commercial information service providers 
will drive evolution of educational utilization of the network and will directly 
influence curriculum change. In addition, financial support provided through 
business fees will enhance educator connectivity and access to resources. 

5) How do we protect copjnright of material distributed over the NREN? 

• From the K-12 viewpoint, an essential element of such protection is 
education . Educators are eager to participate in efforts to educate new 
users about their responsibilities (and the penalties for their violation) and 
to train them in appropriate practices. 

6) What are appropriate policies to ensure the security of resources 
available on the NREN, and to protect the privacy of users? 

This issue has a component of special concern for K-12 educators. In addition to 
protecting the privacy of users on the NREN and the security of resources, 
educators are held responsible for the access of minor students to materials held 
to be offensive by community standards. 

• CoSN advocates that policies put in place for K-12 networking call for the 
inclusion of responsible adult educators in decisions concerning network 
access and usage for students. For instance, student accoimts that include 
Internet access should be obtained through (and their nature specified by) 
a local adult who will be accountable for student use of the resource. 
Group accounts reduce accoxmtability and are to be discouraged. As 
another example, mailing lists or conferences for students will have an 
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adult moderator, or an adult coowner and supervisor if a student is the 
moderator. 

Security on the network, and protection of privacy, depends (among other 
things) on appropriate behavior by xisers. Schools can include in the curriculum 
units on appropriate use of network resoxirces, and can require students to follow 
rules for appropriate use under penalty of losing access privileges. Students (and 
their parents) may be asked to sign agreements acknowledging a conunitment to 
abide by appropriate use rules. 

Additional policy areas and issues 

User training and user community development. 

• The provision of training to users is an essential element of full use of the 
NREN by K-12 educators. 

• Support for educator traiiung in NKEN use should be provided by 
subsidies from the Federal government, possibly through highly leveraged 
grants to state and local service providers and user groups. 

• Support to allow K-12 educators to adapt the NREN to educational 
purposes is also essential. 

Elements of such support might include: workshops with ouriculum and 
administrative groups on adapting NREN technologies for curriculum reform 
and school restructuring; online information resources (such as Frequently 
Asked Question lists and *'ask the exf)ert" mailing lists); sabbatical fellowships or 
released-time grants to educators expert in networking, witii the explicit intent of 
allowing them to explore the networks and create resources on them. 
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Consortium for School Networking 

RO, Box 65193 
Washington, DC 20035-5193 
202-466-6296 (872-4318, fax) 
cosnQbitnic.bitnet 
EIN: 52-1774773 

Attachment 1. Detailed description of the organization. 
Officers and Members of the Board of CoSN 

Chair: Connie Stout, Program Director, Texas Education Network 

Vice-chcdr : Gwen Solomon, Director, The School of the Future, New York NY 
Executive Director: John Clement, Director, EDUCOM K-12 Networking 

Secretary-treasurer: Art St.George, University of New Mexico, Albuquerque 

Members of the Board: 

Robert D. Carlitz, Professor of Physics, University of Pittsburgh, Pittsburgh PA 
Woody Kerkeslager, Vice President - Government Affairs, AT&T, Basking Ridge NJ 
Jim Luckett, Executive Director, NYSERNet, Syracuse NY 
Jan Meizel, Network Manager - Teacher, Davis Senior High School, Davis CA 
Frank Odasz, Director, Big Sky Telegraph, Western Montana College, Dillon MT 
Paul Reese, Teacher, Ralph Bunche School, New York NY 

Bill Schmid, Director, Florida Information Resource Network (FIRN), Tallahassee FL 
Bob Tinker, Chief Science Officer, TERC, Cambridge MA 
Gary Watts, Senior Director, National Center for Innovation (NCIN), National 
Education Association (NEA), Washington DC 

The Consortium for School Networking is an institutional membership 
organization with individual affiliate members. There are three categories of 
members: 

• Professional: Institutions and organizations from the public and private 
non-profit sectors with an interest in K-12 education are eligible for Professional 
membership. This includes, but is not limited to: all educational institutions, 
both public and private; libraries and museums; regional, state and national 
departments of education and other governmental agencies; education-related 
organizations such as research institutes; and telecommimications organizations 
and agencies. 

• Business: Corporations, trade associations and other organizations from 
the for-profit sector with interests in K-12 education and networking are eligible 
to be business members. 

• Individual affiliates: any individual interested in K-12 education not 
representing a professional or business member organization may join the 
Consortium as an individual affiliate. 
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The Consortium is incorporated in the District of Columbia and registered with 
the Internal Revenue Service as a 501 (c)(3) nonprofit charitable organization. 



Member organizations: 

California Technology Project Educ Technology Center of British Columbia 
EDUCOM Rorida Information Resource Network 

National Education Association TERC 
Texas Education Network 

Pennsylvania State University Rochester Institute of Technology 
Seton Hall University State University of New York - Albany 

Western Montana College - BST 

MERIT Network, Inc. NYSERNet 

Apple Computer, Inc. AT&T 

Digital Equipment Corporation IBM Corporation 

Novell, Inc. 

As of 8/15/1992, in addition, CoSN had approximately sixty individual affiliate 
members. The CoSN electronic discussion forum cosndisc had over 300 
participants. 
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Attachment 2. A sampling of networks and resources serving K-12 education. Entries 
accessible over the NREN are identified. 

Please note: this is a very limited sampling, especially of K-12 resources and mailing 
lists. 

State and regional educational networks. 

California Technology Project - Calif. Online Resources for Education (CORE) -NREN 
Florida Information Resource Network (FIRN) -NREN 
KG ShareNet (greater Kansas Qty area) -NREN 
GCEduNet (Georgia College, Georgia) 

NEDCOMM (New Mexico Educational Communications) -NREN 

NYCENET (New York City) -NREN 

TENET (Texas Education Network) -NREN 

Virginia's PEN (PubUc Education Network) -NREN 

WCU MicroNet (Western Carolina University, North Carolina) 

"Affinity" group-based networks and bulletin boards. 

Big Sky Telegraph (Western Montana College — throughout Western U.S.) -NREN 
Cleveland Free-Net and other Free-Nets -NREN 
ENAN — Educational Native American Network 

FrEdMail (Free Educational Electronic Mail) ( Al Rogers - FrEdMail Fdn.) -NREN 
K12-NET (subset of FidoNet) -NREN 

Regional networks and commercial connection providers. 

BARRNet (Bay Area region) -NREN 
CERFnet (Southern California) -NREN 
NYSERNET (New York) -NREN 
World.std.com (Boston -area) -NREN 

SURANET (Mid-Atlantic and Southeast United States) -NREN 

Commercial systems providing educational services. 

America Online (service to professional associations) -NREN 
AppleLink (Apple Computer; Apple Global Education (AGE)) -NREN 
AT&T Learning Network 

PSI-NET (People Sharing Information Network) (IBM) 
Spedalnet (GTE); also EduNet, other services 



Research and public-service-based projects. 

PBS Learning Link (Public Broadcasting System) -NREN 
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lEARN (International Education and Resource Network, Copen Fam. Fund) -NREN 
NERSC - National Energy Research Supercomputer Center, Department of Energy and 

Cray Research (access to supercomputer dedicated to K-12) -NREN 
NGS Kids' Network (National Geographic Society) 

SuperQuest (national competition for computing cycles and training) (projects at 
Cornell, University of Alabama, University of Dlinois-Urbana/Champaign, 
Uiuversity of New Mexico, others) -NREN 

TERC (Global LabNet, Star Schools, other projects) 

Assorted lists and resources of special interest to K-12 education. 
EDUC-L Education Mailing List -NREN 

ERIC Database (Education Resources Information Clearinghouse) (direct search through 
Syracuse) -NREN 

ERIC Digests (WAIS resource - Wide Area Information Server ~ at SURANET, UNC- 

Chapel Hill) -NREN 
KIDSNET (mailing lists for educators, students); also includes archive as a WAIS 

resource on CICnet) -NREN 
K-12 software (WAIS resource) -NREN 
NASA Spacelink -NREN 

NEWEDU-L New Paradigms in Education Mailing List -NREN 
U.S. Department of Education Office of Education Research and Improvement Bulletin 
Boards 

In addition, many of the networks and resources listed earlier have extensive lists of 
curriculum materials and maintain issueoriented mailing lists. 

Attachment 3. TENET - Texas Education Network, by Connie Stout 
[Text available; to be inserted here later] 

Attachment 4. Intemet/NREN - THE commimity learning network (A community of 
communities) by Frank Odasz, Big Sky Telegraph 
[Text available; to be inserted here later] 
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TENET 
Texas Education Network 
by Connie Stout 

Texas is a diverse state with more than 1,050 school districts that range in size 
from student populations of more than 190,000 to less than 10. More than 3.2 
million students and over 200,000 teachers, support staff, and administrators 
work in Texas schools each day. The Texas Education Agency has long 
recognized the need for effective and low-cost communication among and 
between the more than 6,400 public school campuses, the 20 regional education 
service centers, colleges and universities, and other educational professionals in 
Texas. Since 1985, the Agency contracted for an electronic network with THE 
ELECTRIC PAGES, a commercial network operated by GTE. The TEA-NET 
(Texas Education Agency Electronic Network) provided electronic mail and 
bulletin boards to approximately 650 of the administrative offices in school 
districts in Texas. In November of 1988, the State Board of Education adopted 
the 1988 - 2000 Long-Range Plan for Technology. Incorporated within the plan 
was a request to establish a k-12 statewide communications network to link all 
school districts and their campuses. The requests were incorporated into Senate 
Bill 650 which was passed by the 71st Legislature. Senate Bill 650 (Section 14.042 
of the Texas Education Code) authorized the establishment and maintenance of 
an electronic information transfer system, the Texas Education Network 
(TENET). 

The Agency evaluated alternatives for the acquisition of services necessary for 
the creation and maintenance of an enhanced electronic communications 
network capable of transmitting information among and between the members of 
the public education system in Texas. Agency staff conducted a nationwide 
review of telecomputing networks, telecomputing hardware, software and 
training. The telecomputing network reviewed included: proprietary networks 
such as GTE, CompuServe, AT&T, AppleLink, America Online; statewide 
networks such as Pennsylvania's PennUnk, Rorida's PIRN, Virginia's, VA.PEN; 
and, other "grassroots' networks like FrEdMail and K12 Net. In addition, input 
was solicited from teachers, administrators, the regional service centers, and the 
educational organizations that had been utilizing the TEA-NET network. 

Review of existing and proposed networks resulted in the formulation of three 
essential requirements: 

* Network standards which wouia allow this network to scale as growth and 
new advanced technology demanded. 

* Network standards based upon TPC/IP and OSI protocols to permit inter- 
operability between networking systems. 



A-127 1^3 



* Network standards for UNIX based operating systenn to permit multi- 
tasking for educators utilizing the system. 

Following a Request for Proposal process, which did not result in an award, the 
staff met with staff at the University of Texas System to consider using the Texas 
Higher Education Network (THEnet) as the network carrier. THEnet, currently 
providing connectivity to the majority of the major post-secondary institutions in 
the state, is a NSF regional network connected to thousands of other networks 
worldwide through the Internet. Analysis of the available networking 
alternatives showed that an approach based upon interagency contracts with The 
University of Texas System for telecommunications services was the option 
which would realize both the most cost-effective system and increased 
services to Texas K-12 students and educators. Several other states including 
Virginia, California and Florida are considering adopting similar models to bring 
connectivity to their public school educators. 

The configuration of TENET is based upon a distributed design. The local hosts 
are a series of message processing and storage units (MPS) which are Unix 
systems with 24 Megabytes of memory, 1 Gigabyte of disk, and backup tape. The 
University of Texas System Office of Telecommunication Services houses one 
system which functions as the central host. Local phone access as well as 800 
line service is provided in Austin. Seven other message processing and storage 
(MPS) computer systems are distributed across the state at university sites to 
store messages and support applications. 

The Computation Center of The University of Texas at Austin provides help-desk 
services for the public education community in the use of the TENET through the 
expansion of existing THEnet information center operations. Applications on the 
system are designed and implemented by The University of Texas System Office 
of Telecommunication Services in cooperation with the Texas Education Agency. 

By contracting with the existing distributed network of The Higher Education 
Network (THEnet) public school educators are brought onto an electronic 
network with rich resources which include online library catalogues, educational 
computer archives, public databases, and instructional hypermedia libraries. The 
distributed computer system, when fully implemented, will permit local access 
from fifteen major metropolitan centers in the state. Toll-free lines are available 
to educators located outside the local calling areas. As the traffic increases on the 
network, local access will be expanded through additional nodes. Utilizing 
THEnet also recognized and supports national efforts to link higher education 
with public education and offers the potential for expanded access and extended 
services over the network. 

Another key component to success networking involves adequate training and 
support. The Texas Education Agency worked with the Texas Center for 
Educational Technology to design curriculum for course delivery through a mix 



of expertise available at the Center, other universities, and regional education 
service centers. Training on the Texas Education Network is now being 
conducted statewide through the 20 regional education service centers through 
a training of trainers model. 

The analysis of the interagency approach realizes the following advantages to the 
K-12 coininunity: 

* Utilization of an existing tax-supported network. 

* Increased access to other state agencies serving public education. 

* Increased access to the wealth of resources available in the university 
community. 

* Training designed to meet unique needs and resources available to the state 
education community. 

* Access to network services at minimal cost to Texas educators. 

* Rapid implementation of networking services. 

* Extension of the potential use of the system to include curriculum based 
projects as well as administrative projects, thus expanding the benefits of the 
network to teachers and students. 

The basic components of the TENET network include: 

* Electronic mail: The TENET network utilizes the PINE mailer designed by 
the University of Washington. The mail service extends beyond the community 
of educators in Texas to educators using other state, national, and international 
networks. 

* Electronic bulletin board: The bulletin board, with capabilities for indexing 
and searching, makes it possible to post information from a many locations 
within the state for educators to access. 

* Electronic conferencing: Conferencing differs from a bulletin board in that it 
establishes a climate of interaction thus allowing educators from different 
locations to discuss important topics. 

* Electronic Databases: Electronic databases contain information accessible by 
all Texas educators, 

* Workstation communication software: Software which will permit 
educators to edit and prepare files for transmittal, as well as request or send 
information to and from bulletin boards, conferences and databases, prior to 
actually connecting to the network, is an integral part of the design. This will 
minimize the time each educator will be directly connected to the network and 
will reduce the cost of telecommunications time. Currently the TENET network is 
utilizing Kermit However, there are plans in place to customize the 
communication software. 
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* Telnet: A capability which permits resource sharing between networks is an 
important part of the network design which permits educators to have access to 
many resources on the Internet. 

* Remote file transfer - ftp: This capability permits sharing computer files 
from many networks. 

The benefits of the electronic network extend beyond just electronic mail and 
computer conferencing. The network supports collaboration between K-12 
educators and post-secondary educators. For a nominal fee of $5 per year and no 
online cost, Texas administrators, teachers, and students have the capability to 
extend their communication to thousands of educators and students throughout 
the United States and countries around the world. By using the TENET network, 
not only are they able to utilize many major university libraries such as the 
University of Texas, Texas A&M, University of California, University of Hawaii, 
and University of Colorado, but they also have access to resources such as 
NASA's Spacelink in Huntsville, Alabama. By utilizing NASA, teachers are 
able to communicate with astronauts and scientists as well as retrieve classroom 
materials for their own use. Other resources on TENET include UPI news, CNN 
Newsroom lessons, and Newsweek Lessons. In addition, by the beginning of 
1992, the network will feature an online encyclopedia and a study skills guide. 

The capabilities of the TENET network also include electronic mail gateways to 
many other major networks. Some of these networks include AppleLink, 
CompuServe, MCI mail, AT&T mail, FrEdMail and Fidonet. These capabilities 
are available to Texas educators without an additional charge. 

Forty Texas educators, representing a broad range of expertise, were selected as 
TENET Master Trainers. They received training in three areas: use of the 
network, conference moderation, and curriculum integration. Twenty of the 
trainers were from each of the educational service centers. The additional twenty 
trainers represented school librarians, math supervisors, computer coordinators, 
and representatives from professional organizations such as the Texas Computer 
Education Association (TCEA), the Texas Association of School Boards (TASB), 
the Texas Associati* n for Supervision and Curriculum Development (TASCD), 
and the Texas State Teachers Association (TSTA). 

The TENET network uses USENET conferencing software on the system to create 
Texas specific conferences. All of the TENET conferences are moderated by 
educators so that as telecommunications is introduced into classroom, an 
understanding of how to create an environment for learning and network 
etiquette can be established. All of the educators functioning in the role as a 
moderator on TENET will have had training to help nurture and guide 
conference participants as they begin to explore the use of telecommunications. 
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Since the network began operation on August 26th, more than 9,800 users are 
accessing TENET. They average 10,500 logins per week and nnore than 75 new 
users apply for an account each day. Telecommunications projects are an 
ongoing part of many Texas educators. One such project is an example of how 
telecommunications can bring students, teachers and members of the community 
together through collaboration across state and national boundaries. This effort 
brought students, teachers, and community members in El Paso closer to their 
peers in the East Texas community of Sour Lake. During the past several years, 
the Agency has provided support for other such projects tailored to specifice 
needs by classroom teacher. Examples of such projects include projects which 
enabled handicapped students to share their writingn with other geographically 
dispersed students throughout the state and nation. In addition, the Induction 
Year pilot supported new teachers as they were inducted into the profession of 
teaching. Through a collaborative effort with educators in the state, the 
Agency supports the use of telecommunications as an instructional application 
which extends learning beyond physical barriers and time constraints. 
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Internet/ NREN - THE Community Learning Network 
(A Community of Communities) 

by Frank Odasz, Director of Big Sky Telegraph 
Western Montana College 

The online medium has great promise for providing an unprecedently superior 
method of matching needs and resources worldwide. The opportunities for 
collaborative work between physically distant persons are unlimited, but the 
medium is new and different enough to require carefully planned training for 
all members of society. 

Survival in the information age requires K-lOO lifelong learning for all members 
of society. At this time, the Internet cannot technically handle the volume of all 
members of society having realtime access, despite the growing awareness of the 
Internet rapidly becoming THE education and global trade link worldwide. 
Deciding to refuse this vital access to a segment of our society could have 
disasterous human consequences for those individuals. 

Maximum connectivity is required to fulfill the potential of the Internet. 
Distributed conferencing COULD allow ALL members of society access to 
Internet information exchange, as batched calls from free, public access 
community systems would economically be transferred during the low-usage 
nightly hours. Thousands of such systems are already operational. 
Communications between people may be needed more than the transfer of huge 
graphic files and bandwidth intensive realtime use of the Internet. The 
Internet in its present form CAN adequately serve as a transfer medium between 
local and regional systems through automated nightly polling calls. 

Revealing solutions to the problem of mass access would be unveiled if a study 
were done on the value/volume ratio of the highest value resources (infovalue) 
and capabilities the Internet offers for learners, entrepreneurs and resource 
providers. If most high value information were primarily textual and average 
information requests could be met with merely pages, vs hundreds of pages, then 
distributed conferencing should economically provide for most needs. Direct 
realtime access may not be necessary for most information sharing tasks. 

Infovalue assessment needs to be done on benefits and uses best suited to both 
realtime access and distributed conferencing. The high volume files and 
instantaneous access might not match the high infovalue needs meetable with 
distributed conferencing. This is a vital point where economics dictate the 
options and highbandwidth lines or expensive terminals are not available. The 
evolving ever-faster modems make distributed conferencing increasingly 
attractive. 
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Once the infovalue/ volume ratio is fixed, the economics/ infovalue/volume 
would make the only practical directions forward, very clear, and common sense. 
Necessary, are funded ongoing demonstrations of all levels of Internet access, 
for all types of community-wide needs, to allow the most efficient models to 
evolve in the economically competitive race for maximum information value for 
minimal training/effort. 

Public resistance to this medium testifies that the training effort/ connections cost 
/infovalue ratio is yet unbalanced. 

Effective use of realtime access may best be left initially to librarians who can 
navigate the complexities and mentor citizens' more complex information needs. 
Eventually, home realtime access, and the citizen teleliteracy to benefit from such 
bandwidth, will evolve, as high value information becomes available through 
better user-friendly interfaces and the technologies for low-cost realtime access 
dissemination improve. 

What appears inevitable in our joint battle to stay afloat in an age of 
infooverload, are better ways to share our areas of expertise more broadly, 
because no one can stay current in all areas. This is the human analogy to 
database access. 

The NREN has opportunity to offer a combination of connectivity options, 
extending into the home, and involving every citizen through a combination of 
high bandwidth direct access and distributed conferencing using local and 
regional systems. 

The proliferation of low-cost microcomputers and notebook computers testify to 
the individual empowerment of computers and telecomputing. The proliferation 
of individual telecomputing power may well become the basis for national 
economies and power. 

Each community needs a system for enjoying local benefits of telecomputing for 
civic discussions and dissemination. Local bulletin board type systems can 
provide free local access to all community members. An online "community of 
communities" can be created, multiple conferences being shared between 
consenting systems, and the Internet, on any topic through only minutes of 
nightly connect time. 

We share the assumption that in the information age, connectivity would make a 
difference, but weVe not studied the appropriate levels of connectivity against 
the value of the benefits of the various types of information accessed. Rather than 
access to file archives, graphics or databases, we need connectivity with each 
others minds, ideas, and hearts. 
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Today, distributed conferencing can keep costs within feasible range, allowing 
K12 students and teachers to exchange email with anyone on the Internet, and 
order files via FTP. 

Free local home access becomes feasible using local systems wnth distributed 
conferencing, allowing access for continuing education, discussion of local issues 
and system customization to suit local needs. 

The issue becomes the training and promotion of successful models. Identifying 
the most beneficial telecomputing uses and related info for teachers, 
businesspersons, and community members and demonstrating how resources 
from the Internet can be reposted locally. 

The challenge is bringing the advantages of telecomputing to as many citizens as 
possible, the risk is viewing the NREN as being for an elite group, only. Without 
using distributed conferencing and local/regional systems, the NREN may not 
benefit most taxpayers. 

Citizen teletraining for political acceptance of high bandwidth systems requires 
teachers and citizens must see the value firsthand before becoming economically 
committed. They need local systems as the first small step toward acceptance of 
the medium and eventual high bandwidth systems. 



EDUCOM 



THE NATIONAL RESEARCH AND EDUCATION NETWORK 

A Position Statement prepared for the 
Monterey NREN Workshop by the 

EDUCOM NETWORKING AND TELECOMMUNICATIONS TASK FORCE 

L ORGANIZATION 

EDUCOM is an association of American colleges and universities with common 
interests and programs in the fields of computing, networking and information 
technology. Membership currently stands at five hundred and seventy institutions. The 
EDUCOM Networking and Telecommunications Task Force (NTTF), is composed of 
forty-five EDUCOM members and twelve corporations and organizations with a special 
interest in the development of computer based networking for research and education. 

IL NATURE, GOALS AND CONSTITUENCY OF THE ORGANIZATION 

NTTF represents the networking views of a majority of the research universities in the 
United States. It has taken public policy positions on behalf of this constituency for a 
number of years. Selected NTTF publications are listed in the Bibliography. 

III. LONG TERM NREN MODEL 
A. Background. 

The legislative history of the NREN began as a result of Congressional interest in the 
improvement of computer networks to support research challenges of national 
importance, such as climate change, manufacturing design and medical imaging. Further 
study and testimony presented during Congressional hearings revealed that the potential 
social and economic contributions of advanced networks were both broad and deep, 
including: 

• advances in research resulting from the networking of large scale computational 
resources, such as supercomputers and databases, together; 

• support for scientific and other forms of collaborative work through real time 
network facilities which tie individuals in geographically distant locations together; 

• integration into educational curricula at all levels of computer based instruction and 
network access to information resources; 

• opening of vast archives of federal technical, scientific and economic data now stored 
in electronic but inaccessible form; 

• creation of nationwide citizen access via the network to educational programs, to 
public information of all kinds, aad to commercial information resources related to both 
work assignments and to recreational activities. 

As enacted, the High Performance Computing Act of 1991 (Public Law 102-194), 
creates a federal NREN initiative designed to "provide researchers and educators with 
access to computer and information resources and act as a testbed for further research and 
development of high -capacity and high-speed computer networks/' 
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The intent of the NREN bill is to make progress on two objectives simultaneously: 

(1) speed up the development of high performance neuvork technology and 
improve the process by which the technology is transferred to the private sector; 

(2) expand access to networked computer and information resources within the 
research and education communities. 

A useful long term model for the NREN must address both the "process" goals related 
to development and technology transfer, and the "access" goals related to expanded use of 
advanced network technologies within research and education. These twin goals are 
complementary but their implementation requires a variety of tactical approaches within a 
single overall strategy. 

B. NREN and National Information Infrastructure 

As the public policy debate on the NREN has evolved over the last several years, it has 
become apparent that many of the goals envisioned for the NREN are equally applicable to 
the evolution of an advanced national information infrastructure (Nil), which goes 
beyond the boundaries of the research and education communities. There has been little 
disagreement on the desired characteristics of the future information infrastructure: 

• Ubiquitous, with universal accessibility for homes, businesses, and 
public sector organizations, 

• Digital and broadband, able to support a wide range of integrated voice, 
video and data applications, 

• Based on openly developed, interoperable standards, 

• Containing adequate protections for individual rights, 

• Market driven, with products and services primarily from the 
private sector. 

The convergence of thinking about the goal-states for the NREN and the Nil is 
shifting the focus of attention from what the NREN and Nil should be to a debate over 
how to get there. Significant areas of disagreement on "process" exist, including: 

• federal NREN/NII programs and levels of investment, 

• governmental policy/regulation setting and protection of the 
public interest, 

• Standards development and adoption, 

• Relationship between the Nil and communications industry 
deregulation. 

C. NREN/NII Process Issues. 

We are entering a period in which the one hundred year old narrowband voice 
telephone network will be replaced rapidly by a new worldwide computer/communications 
infrastructure based on broadband packet switched networks in which voice, data and 
video signals are fully integrated to meet varying customer needs. 

The realization of an integrated applications environment based on such a broadband 
infrastructure will require a coordinated program of technology investments, with 
assistance from government, from research and education, and from industry. 

Developmental contributions to advanced networks, in the form of basic research, 
applied development, pre-commercial testing and deployment, and technology transfer to 
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the private sector, are all important parts of a national advanced networking strategy. A 
concerted effort, based on work by individuals and organizations from many parts of 
society, both public and private, will be necessary. The working out of an effective 
NREN/NII partnership, one capable of addressing and resolving the policy and funding 
barriers noted above, will be an important part of the effort. In the long run, the 
computer, communications, information and entertainment industries must be the 
primary source of the trillion dollar investments in hardware, software, databases and 
facilities which will provide network services. The key to unlocking investment capital is 
creation of a strategic Nil plan and the leadership to pursue it effectively. 

D. Access Issues 

The networks within the NREN/NII system will have diverse characteristics, including 
differences in technical implementation, types of use, and business orientation. The 
following cases represent typical situations that will be encountered: 

(1 ) Prototype networks that are open to a limited class of sophisticated users on a "try 
this at your own risk" basis, with the intent that such use will assist in the development 
process. Funding for this case will likely be directly to the developers as part of a program 
grant or contract. No recharge of costs will be feasible given the character of the network 
and its use. 

(2) Pre-commercial networks or network database applications, which have passed 
the prototype stage, but for which the full scope of use and of commercial marketability 
are unknown until a base of users can be established. This type of network service is 
particularly attractive to public sector institutions because it matches their mission goals of 
improved education, research and public service. This constituency is willing to take risks 
and accept less than fully commercial standards of user support and reliability in pursuit 
of their vision of better instruction and advances in research. Because the chosen 
technology is in transition from development to commercial status, and because the users 
are tax supported institutions, normal cost recovery methods are not feasible. Instead, a 
mix of grants from sponsors and fund allocations from within the institutions will be used 
to cover service costs. This is already the case with networks such as NSFNET. 

(3) In time, services which successfully emerge from the development and pre- 
commercial process are adopted within the private sector and generate a return on costs 
incurred and capital invested through market pricing mechanisms. Ideally, the services 
are offered by more than one source, thus giving users a choice and ensuring a competitive 
marketplace. 

This discussion illustrates the diversity of the services environment within the future 
NREN/NII system and the fact that no single funding strategy will be suitable for the 
network system, its services, and its users. 

With respect to overall funding responsibilities for network access and services, the 
NTTF has long advocated a cost sharing arrangement for the NREN in which sponsors 
and funding sources for the components of the NREN provide a fair share of necessary 
funds. 

• The principal responsibility of the federal government will continue to be the 
provision of funding for R&D for advanced and pre-commercial networks, and the 
provision of operating funds for networks which are mission related to programs of 
federal agencies, their contractors and grantees. A continued high level of federal 
investment in the development and pre-commercial use of advanced network facilities and 
services is absolutely essential to a national strategy for competitiveness in this key 
economic sector. 
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• The principal responsibility of state and local governments will be to ensure that 
funds are provided for network operating costs to meet the requirements of all levels of 
education and the general information needs of the public. 

• The principal responsibility of the private sector will be to invest in the commercial 
applications of advanced network services and to support a robust, affordable and widely 
accessible advanced communications infrastructure for the United States. 



IV. HISTORICAL MODELS THAT COULD BE APPLIED TO THE NREN 

A transportation analogy is frequently used for the NREN, substituting high speed 
digital bits of information for the canals, highways, and railroads of earlier eras. In each of 
these prior efforts, the federal government played an important initiating and sustaining 
role. 

The NTTF looks forward to an opportunity to assist in developing an appropriate 
management and oversight structure for the NREN that includes participation by major 
constituencies and stakeholders. The technology of the network itself, already partially 
realized in today's Internet, will permit effective communication aipong managers and 
technical experts in geographically distant sites and thereby promote an organizational 
structure of minimum size and maximum effectiveness. 

It may be useful to guide new management proposals with a few basic principles: 

• Ensure that the recently created federal coordination office for HPCC functions 
effectively. 

• At the federal level, set general guidelines for the NREN, with provision for 
distributed implementation and funding. 

• Use available federal funds for maximum leverage in meeting goals of the network 
through cost sharing and partnership arrangements. 

• Create a participatory governance structure for the NREN that reflects a balance 
of public and private sector values and needs. 

Further comments on NREN management may be found in section VI (A) below. 



V. COMMENTS ON NREN REPORT QUESTIONS 

Section 102(g) of the Act requires the Director of OSTP to provide the Congress with 
a report dealing with the following questions concerning the NREN. The questions are 
sequenced here in approximate order of importance to NTTF members. 

A. "(2) the future operation and evolution of the Network." 

The NTTF recommends that the Congress, in its oversight hearings on P.L. 102-194 
and in its hearings on the pending information infrastructure bills, S.2937/HR5759, 
explicitly adopt a model for the Nil in which the NREN program plays a key role of 
energizing and leveraging public sector resources to assist in the realization of an advanced 
information infrastructure for all Americans that also meets research and education needs 
for access and services. 

B. "(1) effective mechanisms for providing operating funds for the maintenance and use of 
the Network, including user fees, industry support, and continued Federal investment;" 

The NTTF believes that existing funding mechanisms, including governmental 
contracts, grants, cooperative development agreements, and standard services 
procurements, are adequate for the needs of thp NREN if used appropriately. The more 
important issue is establishing priorities for types of support and obtaining the requisite 
funding levels. See discussion above in section III (D). 




EDUCOM NREN Position Statement 10/1/92 

A-138 ^ 



C. "(6) appropriate policies to ensure the security of resources available on the Network and 
to protect the privacy of users of networks. " 

This general issue has been extensively studied in the last five years. The most 
comprehensive treatment is in the 1990 report of the Computer Science and 
Telecommunications Board of the National Research Council, "Computers at Risk." The 
report contains a number of policy recommendations for federal action which are 
endorsed by NTTF. 

The Computer Security Act of 1987 provides legal coverage for many specific 
situations v^hich arise on federal networks. A number of states have adopted similar 
protections for their jurisdictions. 

Personal privacy on the NREN is a more complicated issue for a number of reasons. 
First, the general provisions of "common carriage" as contained in the Communications 
Act of 1934 were intended to deal with situations in which individuals were conversing 
with each other over a dedicated analog voice circuit. Computer networks, by contrast, are 
normally not connecting individuals in real time over dedicated circuits. They are 
transferring packets of information between two computer systems over transmission 
facilities which are generally in shared use with other systems. In the future, when 
broadband, multimedia networks such as the NREN emerge, the network may be 
exchanging voice, video and data packets between two users simultaneously, thus further 
confusing the differences between principles applied to low speed voice circuits and those 
needed for high capacity shared facilities. 

Another privacy complication results from the fact that many maintenance and error 
correction techniques used with the Internet and its connected computer systems require 
the examination of individual packets and computer files associated with network services. 

The simplistic application of common carriage principles to NREN privacy is likely to 
worsen the situation, not improve it. As noted above in section C, the revolution in 
telecommunications from an essentially voice only national system to an international 
broadband, multimedia system of networks, both public and private, will require 
substantial updating of the U.S. Communications Act. Appropriate experts should be 
tasked to develop a definition of personal privacy in such a networked world and to 
recommend revisions in our law where necessary to meet new requirements for the 
protection of individual rights. 

D. 'Y5j how to protect the copyrights of material distributed over the Network;" 

Infringement of copyright is not an issue uniquely associated with computer 
networks. However, a worldwide network with virtually instantaneous transmission of 
entire volumes of material previously distributed in book form does magnify the potential 
for infringement manyfold. 

Areas for abuse include theft associated with intercepted transmission of copyrighted 
plain text, as well as copying or redistribution of copyrighted material by the recipient 
which exceeds the limits of legally permitted fair use. There are a variety of means in use 
and becoming available, such as encryption, to deal with the first type of abuse. The 
second type is more difficult, because it involves individual actions occurring in a variety 
of organizational and geographic settings. 

Since this general issue has already been raised in connection with revisions to the 
Copyright Act, it should continue to be dealt with in that context, i.e„ as a special case of 
copyright protection and enforcement, rather than as an area in which new legal sanctions 
associated with the NREN are enacted. In saying this, the NTTF wishes to emphasize that 
it regards protection of intellectual property as a right and responsibility that is central to 
institutional integrity and ethical behavior by members of the university community. 
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E. "(4) the technological feasibility of allowing commercial information services providers to 
use the Network and other federally funded research networks;" 

Many commercial information networks are already connected to the Internet and the 
number is growing rapidly. Technological feasibOity is not a significant issue with roda/s 
technology, although it may cause some problems as broadband services are introduced 
during the next five years. The expanded market for information services that wOl be 
generated by broadband, multimedia transport on the network will justify the investments 
that the private sector providers will need to make to upgrade their services. 

Transport access across other federally funded research networks for commercial 
information providers should be subject to the normal procurement rules for network 
services for such networks. There is no useful distinction between agency acquisition, to 
meet mission requirements, of network transport services and network information 
services. 

F. "(3) how commercial information service providers could be charged for access to the 
Network, and how Network users could be charged for such commercial information services;" 

Commercial information service providers are already connecting to both public 
sector and private sector providers of Internet access. The financial arrangements vary, 
but are typically based on an annual fixed fee based on network capacity used. 

Existing commercial information networks use a variety of charging schemes for their 
services to end users, including flat rates, variable rates, and combinations of the two. 

In general, billing arrangements for individual network services subscribers are likely 
to continue to be adequate where the individual is paying from his or her own funds. 
There are many examples, such as Compuserve and Prodigy, where this works 
satisfactorily. 

One troublesome area is where an organizational entity, such as a university 
department or library, is making the financial arrangements for access to information 
services on behalf of its faculty and students, whose individual use patterns are difficult if 
not impossible to predict in advance. Although this situation may be new to computer 
information networks, it is a common problem in many institutional and organizational 
environments. There is no generalized solution, nor any single network policy, capable of 
addressing the problem. It should be worked out on a case by case basis between providers 
and consumers, including the use of model agreements such as those being developed by 
the Coal'tion for Networked Information. 

There is no reason for governmental involvement in pricing and cost recovery 
methods of private information providers. In fact, government intrusion into the pricing 
area might delay the development of this market. In the few cases where monopoly 
behavior might be a concern, the firms involved are (or should be) subject to existing 
restraint of trade laws, such as Wright-Patman and Sherman. 

VL OTHER IMPORTANT POLICY ISSUES 

A. NREN Program Management Within the Federal Establishment 

Since the first annual report required by the NREN legislation is not due for some 
months, it is premature to draw firm conclusions on the quality of program management 
that is being exercised. Until the creation in September, 1992, of the federal coordinatiojn 
office for HPCC, the administrative arrangements for the NREN were remarkably diffused 
for such an important program. At the present fime, there continues to be a lack of 
identifiable accountability for program management and no clear statement of program 
milestones or commitments against which to measure progress. No effective arrangements 
for participation in program management by the non-federal consfituencies of the NREN 
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have been established. 

Remedial steps to improve NREN program objectives, management arid accountability 
should be considered by the Administration and by the Congress in its next cycle of 
oversight hearings. 

B. Network Subsidies 

There has been controversy over the use of centralized agency or institutional funding 
to procure commercial network services, on the grounds that "subsidized" network services 
(i.e. unpriced to individual end users), will result in inefficient overuse of the services. 
This is not an easy issue to resolve, because the potential utility of individual end user 
decisions in a priced environment tends to be offset by the loss of buying power which any 
one user enjoys. Most governmental entities, and many institutions, have chosen to 
concentrate their information technology buying power in the office of a senior executive, 
and in some cases, to band together in cooperative buying arrangements for similar 
services. The use of internal recharge systems in such situations varies widely. 

C. Network Acceptable Use Policies 

Acceptable use policies began as a means to ensure that use of the federally funded 
portions of the Internet, chiefly NSFNET, conformed to the restrictions of agency 
program and appropriations language, which generally specifies that federal funds may 
not be used for purposes not included in program authorizations and agency enabling 
legislation. 

Several characteristics of NSFNET have made it extraordinarily difficult for the 
acceptable use policy to function effectively. First, only a small part of the network is 
directly funded by NSF, namely the current T3/T1 backbone facilities, and even they are 
managed and operated by a joint venture under a cooperative agreement in which 
extensive cost sharing among the partners is taking place. The state and regional networks, 
and the campus and research site networks, which are part of the end to end services of 
NSFNET, are operated and almost entirely paid for by non-federal funds. 

Second, in contrast to the mission oriented networks of most federal agencies, which 
largely connect federal employees and contractors, NSFNET has a specific program goal to 
provide network connectivity as broadly as possible within the education community, for 
purposes consistent with institutional research, education and public service missions. 

Third, NSFNET and other federal networking programs have a program goal to assist 
in the transfer of Internet technology to the private sector and to encourage the growth of 
commercial Internet services. 

The current confused situation includes a wide spectrum of views, the boundaries of 
which may be described as follows: 

Advocates of a broad interpretation of acceptable use argue that all activities on 
campus networks that are permitted by institutional policies should be legitimate traffic on 
any portion of NSFNET (or the NREN). This includes access to and from commercial 
information providers since they are a normal part of institutional activities. It also 
includes connections between for-profit firms that are members of state and regional 
networks, since their membership contributes both programmatically and financially to 
the health of the overall network. 

Advocates of a narrow interpretation of acceptable use argue that transporting 
commercial traffic over a fully federally funded backbone or network facility constitutes 
private gain at public expense and should be prohibited. They also argue that, pushed to 
its logical extreme, the broad interpretation argument would keep the federal government 
permanently in the network services business, which is inconsistent with commitments to 
move the technology into the private sector. 
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Congressman Rick Boucher, Chair of the House Science Subcommittee, has 
introduced legislation that would permit NSF to allow non-research and education traffic 
on NSFNET in circumstances where doing so would advance overall goals of the program. 
If passed, this relief would defuse the current situation and remove uncertainty that exists 
today among private sector information providers as to their ability to use NSFNET as an 
access method for their research and education clients. 

The NTTF believes that an updated acceptable use policy is needed, one that is capable 
of being easily implemented in the diverse environments of campuses, and one that 
encourages rather than inhibits growth in research and education uses of the network. 
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A. Organization 



ELECTRONIC FRONTIER FOUNDATION 



Electronic Frontier 
Foundation, Inc 

666 Pennsylvania Avenue S£ 
Suite a03 
Washington, DC 20003 



Represented by Daniel J. Weitzner, Staff Counsel, Washington Office 



Phone: (202)544-9237 
Fax: (202)547-5481 
Internet: jbermanOeff.org 



B, Nature, Goals, and Constituency of the Electronic Frontier 
Foundation 

The Electronic Frontier Foundation (EFF) was founded in 1990 based on a 
shared conviction that a new public interest advocacy organization was needed 
to educate the public about the democratic potential of new computer and 
communications technologies and to work to develop and implement public 
policies to maximize civil liberties and competitiveness in the electronic social 
environments being created by new computer and communications 
technologies. Our primary mission is to insure that the new electronic highways 
emerging from the convergence of telephone, cable, broadcast, and other 
(communications technologies enhance First and Fourth Amendment rights, 
encourage new entrepreneurial activity, and are open and accessible to all 
segments of society. 

The EFF is committed to ensuring that the rules, regulations, and laws being 
applied to emerging communications technologies are in keeping with our 
society's highest traditions of the free and open flow of ideas and information 
while protecting personal privacy. 

C Vision of NREN 

1, NREN as a Test-b^d for the National Public Network 

In discussions about the Interim Interagency NREN, National Science 
Foundation officials have reiterated their intention that they are NOT building a 
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national information infrastructixre. In a strict sense this is true, but in enacting 
the NREN legislation and taking the first implementation steps, the Congress 
and federal agencies are taking a critical step toward what we call the National 
Public Network, the vast web of information links evolving from computer and 
telephone systems. By the end of the next decade, these links will coimect nearly 
all homes and businesses in the U.S. They will serve as the main channels for 
commerce, learning, education, and entertainment in our society. The new 
information infrastructure will not be created in a single step: neither by a 
massive infusion of public funds, nor with the private capital of a few tycoons, 
such as those who built the railroads. Rather the national, public broadband 
digital network will emerge from the "convergence" of the public telephone 
network, the cable television distribution system, and other networks such as the 
NREN. 

Not only v^U the NREN meet the computer and communication needs of 
scientists, researchers, and educators, but also, if properly implemented, it could 
demonstrate how a public information network can be used by many other 
groups in the future. As policy makers debate the role of the public telephone 
and other existing information networks in the nation's information 
infrastructure, the NREN can serve as a working test-bed for new technologies, 
applications, and governing policies that will ultimately shape the larger 
national network.^ 

So, while the NSF may say that it is not building infrastructure, the 
components put into place now, such as the planned network access points, will 
be critical links in the evolving infrastructure fabric. If poorly implemented and 
narrowly conceived, the building blocks of the NREN may be a testbed for 
nothing at all. But if the steps taken now by the NSF amd other participants in 
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the NREN project are made carefully, they can serve as important incubators for 
the next generation of public information infrastructure. 

1. Expand the number of users who have access to the Internet and 
NREN 

The tremendous popularity of the Internet has already demonstrated the 
value of public data networks among higher eduction and research institutions. 
Congress should adopt policies which help make Internet resources accessible to 
an ever-broadening commimity of users. In the 1960s, the average fifth grader 
had no need to use the ARPANET to access remote computing power. But in the 
1990s, students down to the elementary school level can benefit from having 
access to libraries and other on-line educational resources from all around the 
country. 

As information technology becomes more and more sophisticated, some 
have warned that we could be dividing American society into the ^Information 
haves and havenots."^ Let us use the NREN as one of many tools to enable all 
segments of society to have access to important information and communication 
resources. 

3. Enhance "access to electronic information resources maintained 
by libraries, research facilities, publishers, and affiliated 
organizations/'^ 

Millions of scientists, students, government workers, and even the occasional 
Congressional staffer rely on the Internet as a primary computer and 
communications tool. Researchers exchange scientific information, students 
further their education, government workers communicate with others working 
on publicly-funded projects, and some of us even use the Internet to stay in 
touch with political developments. 
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The more information that is accessible over the Internet, the greater its 
value to its users, but the potential of the Internet as an information 
dissemination medium for both public and private institutions has only just 
begun to be explored. Congressional policies that allow both non-commercial 
and commercial information providers to offer their services over the NREN 
will enhance the productivity and creativity of researchers, educators, students, 
and other NREN users. 

4. Support the free flow of ideas: The NREN as Public Forum 

Currently, the academic community relies on the Internet as a forum for 
exchanging scholarly research and data. Traditional academic freedom of speech, 
as guaranteed by the First Amendment, should be protected in this new forum. 
Beyond this, as more and more individuals and organizations rely on the NREN 
and connected networks as a public forum for speech, the letter and spirit of 
constitutional guarantees of free expression must be extended to electronic 
networks. 

In a society which relies more and more on electronic commimications 
media as its primary conduit for expression, full support for First An:endment 
values requires extension of the common carrier principle to all of these new 
media. A telecommunications provider under a common carrier obligation 
would have to carry any legal message regardless of its content whether it is 
voice, data, images, or sound. Some networks and some carriers may, because of 
their mission, justifiably have restrictions on the content that they will carry. 
But as a general rule, we should strive for networks with few or no restrictions 
on content. 



A-146 



Electronic Frontier Foundation 

5. Promote "research and development leading to commercial data 
communications and telecommunications standards 

The HPCA recognizes two important areas of research for the development of 

the NREN. First, much basic engineering work remains to be done in order to 

provide the high-speed (gigabit) data trarxsmission services required by certain 

applications, such as supercomputing and high definition video and graphics. 

Second, in order to bring the benefits of network information services to a wider 

community of users, standards for data presentation and access need to be 

developed. For example, because most libraries catalog books according to 

standard systems which we have all been taught, we can walk into almost any 

library and find the books we need. If electronic information services are to be 

truly useful beyond a narrow group of technical workers, much progress must be 

made toward making the services easy to use. 

D, Historical Models: The Early Days of the US Postal Service 

One of the first public infrastructure initiatives in the history of the United 
States was the creation of the US Postal System. The postal system was 
understood to have two major goals: to promote dissemination of information 
around the vast new country and to facilitate commerce. The goal of 
information exchange was seen as so important that an internal cross-subsidy 
was built into the postal system which allowed newspapers to travel free of 
charge, and gave newspaper editors free use of the mails for purposes 
investigating stories and exchanging information with other editors. 

High on the agenda of the Continental Congress in 1775 was to establish a 
postal system that was independent of the British colonial system and which 
would meet the needs of the revolutionary army. The Congress found that: 
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[TJhe present critical situation of the colonies render it highly necessary that ways and means 
should be devised for the speedy and secure conveyance of Intelligence from one end of the 
Continent to the other.^ 

So, on July 26, 1775, a resolution was passed creating a post office and at the same 
time named Benjamin Franklin Postmaster General. Aside from the desire to 
achieve an efficiently run system, a national postal system seemed to have a 
higher political and symbolic value to a number of commentators and public 
figures of the day. Benjamin Rush, a Philadelphia physician, who was in favor 
of a strong central government to promote national unity, wrote: 

For the purposes of diffusing knowledge, as well as extending the living principle of 
government to every part of the united states - every state-city-county-village-and 
township in the union, should be tied together by means of the post-office. This the true non- 
electric wire of government. It is the only means of conveying heat and light to every 
individual in the federal commonwealth. Sweden lost her liberties, says the abbe Raynal, 
because her citizens were so scattered, that they had no means of acting in concert with each 
other. It should be a constant injunction to the post-masters, to convey newspapers £tee of aU 
charge for postage. They are not only the vehicles of knowledge and intelligence, but the 
centinels (sic] of ihe liberties of our country.^ 

In the early 19th Century, this privilege of "free exchange'* for newspapers was 

expanded to include magazines, pamphlets, and other publications. Artifacts of 

this subsidy can be seen in the special mail rates still in place for magazines, 

books, and non-profit institutions. 

The history of United States policy v^th respect to various public 

infrastructure developments demonstrates one undisputable fact: public policy 

has a critical role to play in promoting public infrastructure. Looking back to 

various projects from past - the TVA, the REA, the Government Dociraient 

Depository System , or the Interstate Highway program - may give us an 

indication of what sort of public goods we have accorded most value. From the 

list above we see support for the value of local economic development, 

improved standard of living, access to important public information, and 

promotion of interstate commerce. 
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With the recognition that public policy has a role to play, the real challenge is 
to clarify the values which ought to be promoted. The EFF has been arguing for a 
telecommunications infrastructure guided by the following objectives: 

• establish an open platform for innovation in information services that is 
ubiquitous, affordable and includes a critical mass of features; 

• promote competition in communications services; 

• promote free expression by reaffirming the principles of common carriage; 

• foster innovations that make networks and information services easy to 
use; 

• protect personal privacy; and 

• preserve and enhance socially equitable access to communications media, 
£• Issues Raised by the High Performance Computing Act 

1. Funding the Network 

• Commercial users should pay their fair share of network costs, but fees 
should be structured to promote uses that are considered socially 
important though may not be economically self-supporting. 

While it is not the federal government's obligation to provide every potential 

user community with free or even subsidized network access, there is a strong 

public interest in promoting use by certain institutions and classes of users. 

Through rate structures which include special low charges for non-profit 

institutions, libraries, educational institutions, and newspaper publishers, US 

communications policy stretching back to the early Postal System has recognized 

that certain forms of communication are vital to the cultural and political health 

of American society. Just as commercial use of the postal service cross-subsidizes 

non-profit use, and tax payers support educational television, it may be 

appropriate to create similar subsidy structures for the use of network systems. 

-J f- < 
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2. Future Operation and Evolution of the Network 

• Seek policies to promote network access to a broader community of users, 
but not all necessarily on the NSF vBNS. 

EFF places a high value on bringing the benefits of on-line communication to 

an every broadening community of users. Furthermore, we believe it is vital 

that there is the maximum possible interconnection among electronic networks. 

The NSF's plan to have open access Network Access Points (NAPs) is a positive 

step toward the goal of expanded interconnection. The NSF-funded research 

backbone, therefore, need not be the medium whereby new classes of users gain 

network access. 

3. Access fees for Commercial Information Service providers 

[see point 1 above] 

4. Technical Feasibility of Mixed Commercial and R&E Usage 

• Since a mixed-use network is an important policy priority, federal research 
dollars should be targeted toward advances in routing technology that 
would facilitate such usage patterns. 

Existing international communications infrastructures, such as the public 

switched telephone network that connects virtually all countries of the world, 

have solved the problem of sharing network costs equitably. Even though the 

telephone networks of various nations have great variations in internal fee 

structures, a single global system has been forged. The exact model adopted by 

the international telephone network may not be appropriate for the NREN and 

the Internet. Yet, a funding paradigm for mixed use networks seems to be a 

problem that can be solved with coricerted policy effort and sufficient technical 

resources. 
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5. Protecting Intellectual Property on the Network 

• In a multi-media information environment, intellectual property regimes 
evolved for print and single-mode broadcast media are inadequate to 
achieve the desired goals of promoting innovation, expanded access to 
information and protecting private investment . 

EFF believes that an intellectual property regime for digital media must be 

developed which serves the traditional dual role of promoting dissemination of 

information to the public and protecting personal property. We have not 

studied this issue carefully enough yet to have a single set of recommendations, 

however. 

6. Security and Privacy 

• Robust encryption technology and clear privacy policies are necessary to 
protect the privacy and security of the increasing number of users who 
will come to depend on the NREN and the Internet as a whole. 

A key to both security and privacy for digital neiwork systems is robust 

encryption technology. Such technology is already available in the form of 

public key encryption systems. Unfortunately, both federal law enforcement and 

intelligence-gathering agencies have created a number of serious roadblocks — 

including export control laws and attempts to require network service providers 

to *'dumb down" their network security - to the wide-spread use and adoption 

of this encryption technology. Until these policies are relaxed, real security and 

privacy will be difficult to achieve. Even with the necessary technology, a dear 

set of privacy principles must be adopted in order to assure that the 

constitutional rights of network users are protected.^ 
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NOTES 



^ The NREN "would provide American researchers and educators with the 
computer and information resources they need while demonstrating how advanced 
computers, high-speed networks, and electronic data bases can improve the national 
information infrastructure for use by all Americans." HPCA, Sec 2(a)(6) 

^ ^ Modified Final Judgment: Hearings Before the Subcommittee on 
Telecommunications and Finance of the House Committee on Energy and Commerce, 
101st Cong., 1st Sess. 2 (1989) ((Opening Statement of Chairman Markey). Chairman 
Markey set the following goal for the development of new information services: 

to make [information services] available swiftly to the largest number of 
Americans at costs which don't divide the society into information haves and have 
nots and in a manner which does not compromise our adherence to the long- 
cherished principles of diversity, competition and common carriage. 

3 HPCA, Sec. 5(e) 

4 HPCA, Sec. 5(d)(2) 

^ Journal of the Continental Congress. May 29, 1775. 

^ B. Rush, "Address to the People of the United States," in The American Museum, 
January 1787. (The first issue of a Philadelphia monthly magazine. 

For a comprehensive staten^nt of privacy concerns in the development of the 
NREN see Statement of Marc Rotenberg,Washington Director, Computer Professionals 
for Sodal Responsibility (CPSR), Open Forum on Library and Information Service's 
Roles in the National Research and Education Network (NREN),National Commission 
on Libraries and ,Information Science (NCLIS), Washington, DC, July 21, 1992. 
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Submitted by 
FARNET, Inc. 

for the EDUCOM/IEEE/CRA NREN Policy Workshop 

Monterey, CA 
September 16-18, 1992 

A. Organization 

FARNET (the Federation of American Research Networks), Inc. 

B. Nature, Goals and Constituency of the Organization 

Founded in 1987, FARNET is a non-profit association governed by a board of 
directors. Its mission is to promote the use of computer-based 
communication networks to enhance research and education; specifically, to 
strengthen the capabilities of its members, to improve the quality of Internet 
user support and information services, and to represent the interests of the 
members in the national arena 

The membership includes 36 organizations: 



State based networks 16 

Multi-state regional networks 7 

Supercomputer center networks 4 

Telecommunications carriers 4 

National networks 3 

Canadian provincial net 1 

Universities 1 



C. Eventual nature, services, structure, uses and constituencies of 
the NREN 

Nature 

The NREN will include a mix of public (i,e,, owned outright by, or 
purchased by, governmental institutions) and private facilities. Its 
importance will lie in the fact that it serves a commimity of people and 
organizations whose use of computer-based communication is grounded in 
the public interest. It will not be a single, homogeneous, publicly-owned 
communications network. 

The NREN may become a powerful new means of enabling and 
enhancing the sharing of information - a critical fimction in a democracy. 
The risk is that, like any endeavor that purports to be "in the public interest," 
it will attract multiple and competing definitions of "the public interest." 
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Major issues: How to handle "boundary conditions" between segments 
of the NREN (government agencies, private industry, public 
education, etc.). How to balance competing interests. 

Stakeholders: All users. All providers of services and facilities. 
Federal agencies. Congress. White House /OSTP. 

Critical assumptions: Somehow, the "public good" will prevail. 
Competing interests will not destroy the open nature of the current 
Internet, 

SerYiQQ9 

The services will include electronic mail, conferencing, directories of 
information, database access, access to remote facilities such as 
supercomputers and scientific instruments, etc. International access will be 
important. Billing and accounting, privacy and security services will be 
available. Services for training users and support personnel will be well 
developed. 

Major issues: Who pays for the development of the tools, systems and 
databases that these services are built on? How are the costs 
recovered? Can the flexibility and opermess of the current Internet be 
preserved? 

Stakeholders: All users. All providers. Developers of tools and 
systems. 

Critical assumptions: It is possible to maintain a balance between 
public and private (uses, service providers, etc.). 

StructurB 

As new constituencies enter the NREN commuruty of interest, the 
locus of authority and control will continue to decentralize. That is, much as 
we have seen the once-centralized ARPANET, which served a limited 
defense-related community, expand and its boundaries dissolve, the NREN 
will continue to attract new communities. Each of these will have its own 
culture and its own set of values, goals, and constraints, which will be added 
to the NREN "stew." 

Because the concept of an integrated information network is so 
powerful, some of the more parochial interests of each group will be 
mitigated as they seek to participate in the NREN. However, the realities of 
how each group obtains funds and where organizational lines of authority are 
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drawn will persist. For example, in public (K-12) education, decision-making 
happens at the district and state levels. Local control and involvement will 
be essential to the success of NREN in K-12 schools. This argues for the 
vision of the NREN as a community of interest, encompassing many types of 
communications technology and facilities, rather than a single homogeneous 
entity. 

U£££ 

The NREN will support education (multiple levels), research 
(university, governmental, and private corporate), information delivery 
(from libraries, government agencies, and commercial information 
providers), and technology transfer (government-industry-university). 

Constitu^nciBS 

Public Law 102-194 mentions specifically: Federal agencies, "research 
institutions and education institutions, government and industry, in every 
state", "State and local agencies", and "libraries, research facilities, publishers, 
and affiliated organizations." In addition, groups ranging from the Computer 
Systems Policy Project to the NSF midlevel networks have encouraged the 
involvement of new interests, including health care, lifelong learning, and 
economic development. At this point, the public perception of the NREN 
may be that it is "all nets to all people." 

Major issues: Given the reality of flat or declining Federal budgets, 
what are the priorities per the HPCC bill as enacted? How susceptible 
are these to political pressure? 

Stakeholders: Every constituency that wants to be part of the NREN. 

Critical assumptions: There is enough commonalty among these 
constituencies that a program can be developed that will satisfy them 
all sufficiently. 



D. Possible historical models 

We have no comment on this question since we have not examined it as an 
organization. 

E. Comments on Congressional questions and ranking of 
importance to your constituency 



r./s 
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1) Effective mechanisms for providing operating funds for the 
maintenance and use of the network, including user fees, industry 
support and continued federal investment 

Priority (on a scale of 1 to 5, where 5 is highest priority): 5 

Point 1: The Federal investment in the NREN is highly leveraged already by 
a combination of user fees, industry support, public investment at the state 
and local levels, and expenditures within organizations (on computers, local 
area networks, and other infrastructure) to allow them to participate in the 
Internet. In one multi-state regional network the ratio of non-Federal to 
Federal investment has been documented at more than 30 to one. This 
pattern is likely to continue. 

Point 2: The fee structures of many of the state and regional networks 
support "cross-subsidization": higher fees are charged to for-profit users 
and /or to large institutions than to smaller and /or educational users. 
Remote areas, which are expensive to serve, also benefit from cross 
subsidization in the current situation. It is false to assume that this practice is 
somehow inimical to free-market capitalism. In industry, the counterpart is 
differential pricing for commercial, educational, and govenunent customers 
(a well established practice, for example, in the computer industry). Common 
carriers, on the other hand, are regulated so that even small or remote 
customers have access to basic services at an equitable price. The benefits of 
cross-subsidization in the NSFNET have been significant. 

Point 3. Some ideas about how further to leverage Federal investments: 

Specify that states or other beneficiaries of Federal funds contribute 
matching funds 

Permit Federal agencies to make their facilities available for public use 
on a qualified basis (as in contemplated in the NSFNET) 

Levy a "sales tax" or other surcharge on information providers and 
other service providers who benefit economically from network 
access, and reinvest this tax in the NREN infrastructure 

Point 4 Federal support should be targeted to specific needs. In particular, it 
should fund (or stimulate) high-risk, but potentially high-payoff, areas of 
research and development. It should also support the connection of 
underserved communities to the network, 

2) The future operation and evolution of the network; 

Priority (on a scale of 1 to 5, where 5 is highest priority): 5 
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Large users — universities, research laboratories, and businesses — will 
continue to drive the evolution of high-end network services. At the same 
time, a growdng number of smaller organizations will be clamoring for access 
at the "bottom." Services for this constituency will be developed by 
entrepreneurs, volimteers, and existing vendors to the PC market. Network 
operation will be handled increasingly by the common carriers and by value- 
added vendors of telecommunications services. Regional and state 
networking associations will continue to add value by aggregating demand, 
developing new (higher-layer) services, and building and supporting 
communities of interest. 

3) How commercial information service providers could be charged for 
access to the network and how network users could be charged for 
such commercial information services. 

Priority (on a scale of 1 to 5, where 5 is highest priority): 4 

Commercial information service providers add value to information by 
organizing, verifying, updating, providing uniform access to, and 
customizing it. Consianers recognize this added value; it is why they pay 
publishers and database services. The simplest way to charge commercial 
information service providers is to impose a tax on revenues gained from 
network access. Since providers set the price of their information services, 
and consumers buy as much as they perceive to be of value to them, the 
revenues should provide a good indicator of the value of the service to both. 

How v^U consumers pay? Use your Mastercard or Visa! 

4) The technological feasibility of allowing commercial information 
service providers to use the Network and other federally funded 
research networks. 

Priority (on a scale of 1 to 5, where 5 is highest priority): 3 

There has already been considerable development of prototype and small- 
scale services of this type. The current barriers have less to do with 
technology than with policy. Bec£?use the policies are imclear, or inconsistent 
across Federal agencies, commercial providers are uncertain about what is 
permissible and hesitant to experiment. 

5) How to protect the copyrights of material distributed over the 
Network; 

Priority (on a scale of 1 to 5, where 5 is highest priority): 2 
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FARNET expects that these issues will be successfully resolved by 
organizations such as the Coalition for Networked Information. 

6) Appropriate policies to ensure the security of resources available on 
the Network and to protect the privacy of users of networks. 

Priority (on a scale of 1 to 5, where 5 is highest priority): 4 

The difficulty lies less in making the policies than in enforcing them. The 
issues here are technical (software and protocols to support adequate security 
and privacy must be developed) and educational (users must be informed 
about their rights and responsibilities), 

F- Additional questions or policy areas of importance 

Transition from current NSFNET system to next phase 

Governance of the NREN 

Regulatory issues 

NSFNET Appropriate Use Policy 

Submitted by FARNET, Inc., 100 Fifth Avenue, Waltham, MA 02154 
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INTRODUCTION 



This staiemenl presents ihe views of ihe Library of Congress regarding issues and 
opportunities associated wilh the National Research and Educaiion Network (NREN), and 
its interim facility, the internet.* 



A. ORGANIZATION 

Tlie Library of Congress is the world's largest repository of knowledge and 
informalion and contains an astonishing richness both of printed materials in almost all 
languages and of nonprini materials in almost all media. The Library possesses not only 
an unmatched collection of materials from and about ilie United States, but also 
collections of foreign-language books tiiai are often the largest outside the country of 
origin, as well as massive collections of manuscripts, rare books, maps, music, prints and 
photographs, and filnu 

B. NATURE, GOALS, AND CONSTITUENCY OF THE ORGANIZATION 

TTie Library was created by the Founding Fathers of our nation to serve the 
Congress; and it has also come to serve the library and research communities of the 
nation. The Library serves Congress by providing the objective and accurate information 
required for the proper conduct of the affairs of state. It is a major world center for 
scholarly research, but it also supplies cataloging data lo all the nation's libraries, and 
recorded and Braille materials to 150,000 himdicapped Americans each year. The Library 
serves the creative community through its Copyright Office, mandated by Congress to 
administer the Copyright Act, Title 17 U.S.C. for the protection of intellectual property 
rights. Among the national libraries of the world, the Library of Congress is the 
institution most easily and widely accessible and most universal. 

C. YOUR ORGANIZATION'S VIEW OF THE EVENTUAL NATURE, 
SERVICES, THE STRUCTURE, THE USES AND CONSTITUENCIES OF 
THE NREN 

In our view, tiie highest priority for NREN development is the development and 
expansion of user-friendly infonnalion services of value throMghout Ihe K-12, higher- 
education, library, and research communities. 



^ The lenn "Network" is used here to denote tlie Internet and/or NREN. 
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NREN's grealesl value will come from making diverse infonnalion resources more 
readily available to all these communities. As the national library, the Library of 
Congress expects to play a key role in making valuable infonnation resources available 
to NREN users. 

The Library iisclf expects to be an avid user of NREN. We arc already significantly 
involved in using the Network, and we anticipate a rapid expansion of our presence in this 
community. 

The Network will also become increasingly important in ilie dissemination of 
appropriate elements of the Library of Congress* collections throughout the United States, 
operating always strictly within the irquirements of the copyright laws and regulations. 
For example, we have a number of imaging projects ai various stages of development. In 
addition to books and periodicals, the Library's collections encompass many fomiats. We 
have recently undertaken an experiment with a private corporation involving the 
digitization and high-speed transmissi^ jf multimedia materials from the Library*s 
collections. 

To expand and update our existing International Legal Data Base, our Law Library 
is currently testing the basic elements of an International Legal Infonnation Network, 
consisting of images of official sources of law interfaced with abstracting and indexing 
terms. This system is critical for advising the Congress on currently applicable statutes 
and regulation in foreign nations, and for a wider dissemination of our legal resources 
within and outside the U.S. We anticipate providing these services on the Network. 

The Library is currently using the Network, as well as other commercial services, 
to disseminate an electronic, surrogate version of a major Library of Congress exhibition 
of Documents from the Archives of the Former Soviet Union, Our plans include provision 
of electronic versions of future exhibitions as part of our outreach to the library and 
scholarly communities. The Library's Science and Technology Infonnation Initiative is 
beginning Network-based activities. And the Library's Cataloging Directorate is working 
on the online sharing of cataloging data among libraries and information services via the 
Network. 

The Library employs a number of specialists in the Congressional Research Service 
(CRS) to research issues for the Congress. In recent months, hundreds of information 
sources and scholarly discussion groups have emerged on the Network, and we anticipate 
that CRS specialists will become increasingly dependent upon it as a powerful facility for 
accessing infonnation and tracking research and policy developments. Likewise, across 
the Library, our legal specialists in the Law Library, copyright specialists in the Copyright 
Office, the American Folklife Center staff, the Office of Scholariy Programs, and others 
expect to use the Network to extend their consultation with the research and policy 
development communities. 
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D. SUGGESTIONS AND RATIONALE FOR POSSIBLE HISTORICAL MODELS 
(SUCH AS THE TENNESSEE VALLEY AUTHORITY OR THE PUBLIC 
BROADCASTING SYSTEM) THAT COULD BE APPLIED TO NREN 
DEVELOPMENT 

In our view, the best historical model for NREN developmenl is the Inlcmcl itself. 
While there is certainly room for improvement and higher levels of funding at all levels, 
the strength of the Internet model is the valuable cooperative relationships that have 
evolved at the grass roots level throughout the United States to make the Internet grow. 
While a case can be made for strenglJiened coordination and facilitation at the Federal 
level, achieving the promise of the NREN will depend on active participation and 
contributions from an array of agencies and organizations that produce, organize, and 
disseminate important infomiation resources. These include, at the Federal level, the 
Library of Congress, the National Library of Medicine, the National Technical Information 
Service, the National Agricultural Library, the Government Printing Office, and the 
various Federal agencies that produce infonnation of educational, commercial, and 
scientific value. 

Given the budget realities in Washington, we believe that the political energies of 
NREN supporters are better focused on securing appropriations under various existing 
program authorizations or expanding those programs rather than obtaining authorization 
for any new, central organization. To the cxieni that some Federal agencies are not 
adequately participating in NREN developmenl activities, directly working to secure more 
enthusiastic support and voluntar>' cooperation from them is of more value than setting 
up new programs. Authorizations already on the books-not only for NREN, but for a 
wide array of infonnation resource programs-^are fully adequate for supporting greater 
levels of NREN participation by Federal agencies. There already exists a substantial and 
growing interest among Federal agencies in using the Internet to provide broader access 
to important databases. Harnessing this strong forward momentum for developing NREN 
resources will be key to its success. 



E. COMMENTS ON CONGRESSIONAL QUESTIONS-THE HIGH- 
PERFORMANCE COMPUTING ACT OF 1991 (P.LJS. 102-194) REQUIRES 
A REPORT TO CONGRESS IN DECEMBER OF 1992 THAT ADDRESSES 
THE FOLLOWING QUESTIONS 

item 1. Effective mechanisms for providing operating fu}\dsfor the maintenance 
and use of the Netw'ork, including user fees, indusiry support and 
continued federal invesmtenf. 

We believe the cunrent broad funding pattern should be maintained, with its reliance 
on Government funding for principal elements, and financial participation by industry and 
NREN users. This is likely to be the best fonnula for keeping NREN services closely 
aligned with the priorities and needs of a very diverse community of participating 
coi\stituencies. 
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item 2. The future operation and evolution of the network. 

We are in full agreement with P.L. 102-194. Seciion 102(c)(3) thai the NREN should 
"be designed, developed, and operaied in a manner which fosters and maintains 
competition and private sector investment in high-speed data networking wilJiin the 
telecommunications industry." NREN ultimately must be available to all who need access 
to ilie infomialion and education resources it makes available. The private sector must 
continue to be an active paruier in developing this national infrastructure. 

item 5. How commercial information service providers could be charged for 
access to the Network and how Network users could be charged for such 
commercial information services. 

The Federally-subsidized NREN should continue to be interconnected with 
unsubsidized commercial Internet access providers. Commercial infonnation service 
providers should be linked to the NREN communities through commercial gateways, and 
pay full market rates for their Internet connections. Network users should be charged for 
commercial infomiaiion services directly by the vendors of those services, much as they 
currently are by Inlemet-acccssiblc services like Dialog and OCLC. 

item 4. The technological feasibiliry of allowing commercial information service 
providers to use the Nen\'ork and other federally funded research 
netvi'orks. 

We are not aware of any feasibility problems. 



item 5, How to protect the copyrights of material distributed over the Ner^>ork. 

We are continuing to monitor our traditional copyright services, how they are being 
used for current electronic publishing, and how they might be influenced by the NREN 
and the expanding neiworking and electronic publishing enviroruiient. Mechanisms for 
registration and deposit of electronically published materials are being considered, as are 
possibilities of electronic deposit of otlier materials and electronic submission of copyright 
applications. In this vein, we are also beginning to investigate the possible use of digital 
signatures and public key cryptography for these purposes. These techniques can also l)e 
used to protect copyrighted materials and other fonns of intellectual property while they 
are being transmitted over the Network. 

item 6. Appropriate policies to ensure the security of resources available on the 
Netvifork and to protect the privacy of users of netvi^orks. 

Just as there are laws and regulations to protect the privacy of users of the telephone 
and the public mail system, we feel there should be in place similar laws and regulations 
to protect the privacy of users of electronic transfer systems. 
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We arc in support of ihe full development of reliable encryption standards and 
techniques for piDtecling electronic infomuition. We refer to the efforts of the National 
Institute of Standards and Teclinology (NIST) and support efforts to reach consensu: soon 
so that these developments can be implemented as a practical means to provide pr vacy 
and security in the networic environment. 

Moreover, we strongly feel that examination of existing laws such as the Computer 
Security Act of 1987 and the Computer Matching and Privacy Protection Act of 1988 be 
employed for NREN policy as well. 



F. ADDITIONAL QUESTIONS OR POLICY AREAS YOU THINK ARE 
IMPORTANT 

/. The governance of the NREN. 

The governance of the NREN has evolved as a loose and almost anarchic set of 
formal and informal committees, confederations, and individuals. But, somewhat 
astonishingly, it works; a potent demonstration of the democratizing power of the new 
infomiation technology. We sec no reason to significantly modify these somewhat elusive, 
but workable, stmcturcs. 

The Library of Congress should be centrally involved in the core structures of this 
pattern of governance, particularly in full institutional membership in the Federal 
Networking Council. Also, we should clearly play a role in working with the recently 
formed National Coordinating Office for High Perfonnance Computing and 
Communications. 



2. Fair use in the nen\'ork environment. 

Fair use is a perplexing issue as users are contracting for use of copyrighted material 
as if the fair use doctrine did not exist. A more critical concern is the scope of fair use 
in this environment, and a review of copyrighted principles enables us to address it 

The fair use doctrine places certain limits on the exclusive rights of 
copyright owners outlined in section 106 of the copyright law.^ Fair use 
is an expression of congressional intent to encourage the creation of new 
literary, artistic, and musical worics, while maximizing their public 
availability. 

Traditional elements of the fair use doctrine are set forth in section 107 
of the 1976 Copyright Act. Favored uses include reproduction for 
purposes such as criticism, comment, news reporting, scholarship, or 
research. In making a decision to copy a work, a party must consider (1) 
the purpose and character of the use, including whether such use is of a 
commercial nature or for nonprofit educational purposes, (2) the nature 



^We do not discuss here other limitations on the copyright ovmer's exclusive rights, 
such as the exemption covering library reproduction. 
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of ihc copyrighted work, (3) ihe amount and substantiality of the portion 
used in relation to the copyrighted work as a whole, and (4) the effect of 
the use upon the potential market for or value of the copyrighted work. 

Tlie current law was enacted before extensive use of electronic information transfer 
systems existed. Although at this time, no court has addressed fair use of online electronic 
databases, we expect courts will apply fair use criteria in largely the same manner that it 
applies ihcm to traditional media. Concerns of publishers and users of electronic 
infomiation include protection, compensation, and fair use. Questions arise about methods 
of clearing rights, verifying and authenticating information, and creating compensation 
mechanisms among buyers, sellers, and third parties involved in licensing activities. For 
NREN to anempt final resolution of fair use issues at this time appears premature The 
best hope for certainty is guidelines negotiated among authors, publishers, librarians, and 
end users. Our national Copyright Office would be pleased to assist in this process. 



CONCLUSION 

The new dependency on a high-speed, high-capacity network causes us to be keenly 
interested in the questions being addressed at this workshop. The future operation and 
evolution of the Network is important to us, and the Library is willing to assume 
appropriate leadership and team responsibilities. 

We commend your organizations for calling together the library and scholariy 
communities to address the important issues associated with the National Research and 
Education Network. Together with these and other colleagues in informational instimtions 
across the country, we are looking for assurance that this vital service will develop into 
an increasingly useful operational asset. 

The world of infonnation generation and distribution is changing very rapidly, 
featuring many yet unresolved controversies, and involving the rapid creation of whole 
new industries, as well as the iransfonnalion of others. As with all institutions seeking to 
develop strategies to deal with these conditions, our policy predispositions, as stated here, 
are subject to change in response to changes in relevant conditions. 

Our hope is that the library and infomiation services community-and related parties- 
-can develop ways of working together to resolve these controversies in the development 
of a set of national information goals that will serve the nation wdl as we move into the 
next dynamic phase of our economic development. 
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Uhite Paper for the HREN Policy Deuelopment Workshop 

by the 

Coinmittee on Communications and Information Policy COCIP) 

H. D. Uolf, author 

August 15.1992 

I. Introduction 

ft. Coimittee on CoBmunications and Infomtion Policy CCCIP) 

The IEEE is the world's largest engineering society, 
representing ouer 315.000 members viorlduide, of h#iom 250,000 
liue and work in the United States. The OCIP is a committee of 
the IEEE United States Activities, established as a central 
focal point tn bring their capabilities to bear on national 
communications, computer, and information technology policy 
issues. The Conmittee was established in 1982. 

B. Nature. Goals and Constituency 

The IEEE seeks to aduance the fields of electrical, 
electronics, optoelectric and computer engineering by 
disseminating scientific and technical information on a global 
basis. Uithin the IEEE, United States Activities. OCIP 
addresses issues relating to the broad scope of communication 
services and information processing and develops policy 
recommendations on those issues. 

The membership of the OCIP includes Electrical and Electronic 
Engineers and associates in the voice, video and data 
communications and information processing industries. They 
include the creators and implementors of the technology for 
HPC and NREN as well as users of the technology. 

C. Decision Criteria 

It has become clear during the preparation of this white paper 
that a set of decision criteria for NREN policy approaches are 
needed. Ue propose the following as one set to use for 
resolving any differences: 

1. Uho is the best decition maker for this issue? 

2. Uho is the best allocator of available resources? 

3. Uill this approach provide maximua public benefits? 

4. Uill this approach provide maximn spillover benefits? 

5. Is there a marketplace for these goods and services? 

6. Is there a practical path to this future vision and an 
associated implementation plan? 

7. Uhat is the *right* organizational element to decide the 
research tools and technology to use? 

8. Does this empower the researcher/user to do the research 
control the tools » technology, resources and costs to do 
the job? 
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It is recommended that at the start of the workshop a set of 
decision criteria be addressed and agreed upon to make it 
easier to resolue differences later. 



D. Ultimate NREN Characteristics 

The nature of the system, the services it should offer, its 
structure, the uses to uihich it should be directed « and the 
proposed user constituencies may help to determine uihat is the 
NREN and uhat should it become. The need for pushing the state 
of the telecommunication art, as technological boundaries 
expand, is a 'giuen' to OCIP and, therefore, strongly 
influences our comments. 

1 . Nature 

a. Establish and maintain a state-of-the-art design, 
deuelopment and assessment testbed telecommunication function. 

b. Maintain Research & Education researcher access to 
integrated supercomputing, parallel processing and 
high-speed data communications technology at 

an affordable cost. 

c. Stimulate the creation and euolution of an integrated 
commercial electronic infrastructure. 

d. Maintain an effective and efficient bridge between the 
telecommunication testbed function and the growth and 
euolution of the integrated commercial electronic 
infrastructure. 

e. Pssure compatibility among related federal agency network 
programs. 

2. Services 

a. Provide data, video and multimedia connectivity without financially 
undercutting public switched telephone networks. 

b. Enable high-performance workstations with visualization and 
animation software to be inter-linked to supercomputers and 
other hosts. 

c. Network mainframes to each other and to data storage 
peripherals for rapid memory access. 

d. Link supercomputers in different centers or even link 
networks of supercomputers to provide metacomputers for 
resolution of ''Grand Challenge" problems. 

e. Provide other 'store and forward' capabilities among 
network hosts as the technology evolves. 
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structure 



Maintain a federation of linked physical networks. > 



Maintain a permanent facility for accelerating 
state-of-the-art telecomnunications technology euolution. 

Use the testbed for netuiork procedure, administration 
and operation assessments. 

Establish a standard interface that enables customer 

premises equipment to be differentiated from network equipment. 

Exercise a utilization and fee policy for the 

gouemment developed, gouemment built infrastructure uhen used 

by non-gouemment organizations. 



Integrate supercomputing, parallel 
processing and high-speed data communications. 

Create uirtual networks of supercomputers. 

Access research deuices, supercomputers and very large 
scientific data bases. 

Maintain a leading edge testbed for deuelopment/study of: 

- basic technologies, 

- applicable free space or guided network 
(nonradiating) technology, 

- high level applications 

- standards, policies, and network operational procedures 

- electronic mail 

Constituencies of NREN Integrated 



Uses 



- Proposed Access 



Testbed 



Commercial 
Electronic 
Infrastructure 



Researchers-Academic 

Researchers-Fed Agency 

Researchers-Industrial 

Engineers-Telecomnunication 

Engineers-Computer Science 

Engineers-Hardware/Software 

Engineers-System Development 

Management-Research 

Management-Engineering 

Management-Network 

Management-Education 

Undergraduates 

K-12 Stidents 

Network Providers 

Computational Providers 

Application Providers 



KK 
XK 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
XX 



XK 
XX 
XX 



XX 
XX 
XX 
XX 
XX 
XX 
XX 
XX 
XK 
XK 
XK 
XK 
KK 
KK 
XK 
XK 
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Commercial Users 
Indiuidual Users 



XX 
XX 



Applicable Historical Models 



Public Broadcasting System 

Rationale: Significant public benefits; educational 
content, program quality and programming uariety; 
Gouemment created » user supported by direct 
contributions . 

National Highuay System 

Rationale: Massiue public benefits for commerce , 
access, and speed; Gouemment created; user supported 
by indirect tax on gasoline. 

Supercomputing Research Centers 

Rationale: Public 'spillover' benefits from academic 
and industrial research, improuement in U.S. 
competitiue positions; gouemment funded; free to 
academia; charges for seruice to industrial users. 

United States Post Office Rationale: Public benefit 
from 'lohi cost', 'reliable', 'rapid' document 
distribution; gouemment funded; user pays by size and 
weight of document and speed of deliuextjc 

Agricultural Extension Seruice & Library Seruice 

Rationale: prime example of successful gouemment 
program that increased productiuity growth rate by 6X 
per year from (1940-1979), enabled 3Z of labor force to 
prouide one fifth of the 1983 exports. (See attachment) 

Libraries 

Rationale: Significant public benefit as a primary 
educational and business information center as well as 
a local meeting site; Gouemment created; user 
supported by tax contributions* 

Continental Railroads 

Rationale: Massiue public benefit in transport of high 
uolume of people and products; Gouemment created; user 
supported by direct f»yments. 

Tennesee Valley Authority 

Rationale: Gouemment inuestments at producer and 
consumer leuels (National Rural Electrication) yielded 
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lou cost energy » flood control, reclaimation and 
recreation benefits; loans repaid at lou interest rate; 
utilities could not justify investment in remote site 
electrication; self sufficient operation. 

II. Discussion 

A. General 



The issues to be discussed during this policy inorkshop can be 
expressed in the following fiue ouervieu issues: 

1 . uiho allocates and controls the resources for HPC/NREN 
reseaxrch used by the seueral constituencies. 

2. the commercialization of the network, i.e. uho pays for 

what services and under uhat circumstances payment is required. 

3. the models to use for establishing future policy. 

4. the technology basis for NREN evolution, 

5. the need for any additional legislation to assure 

maximum public benefit from the growth and evolution of NREN. 

Our responses will consider these issues, break them down into 
ten additional ones, six of which come from the HPC legislation 
and four from CCIP, and then rank the ten from first through 
tenth. 

6. Issues and Cociments Identified in the HPOC Legislation 

Ue differentiate between the NREN design, development and 
testbed function and the integrated commercial electronic 
infrastrticture technology evolution function. The first is 
oriented toward technology assessment and selection, while the 
latter is viewed as technology application, modification, 
adaptation and every day use. The process by which the NREN and 
associated infrastructure technologies have been and will be 
selected is critical to satisfying the foreseen needs. Ue 
believe the government should invest in high risk, high benefit 
technology. Therefore, a continuing R&D program is mandatory 
for NREN teleconimmications to maintain a leading edge and 
competitive U.S. posture. Our position associated with each 
legislative issue is summarized in the folloui:ig paragraphs: 

1 . "Effective mechanisms for providing operating funds for 
the maintenance and use of the network, including user 
fees, industrial support and continued federal 
investment" (Rank « Fifth) 

a. Apply a tax or dedicated charge the communication 
traffic issued from every node. 

b. Establish product providers as dial-900-service telephone 
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equiualenta with part of tKe charges allocated to NREN use. 

c. Establish a fund for NREN infrastructure composed of 
the aboue taxes/charges collected. 

d. ftpply the funds to NREN infrastructure creation, 
deuelopment. testbed operation and network use. 

e. Require Research and Education participants to 

contibute some research » design, development . implementation 
and/or operational support to further the development of the 
NREN. 



Underlying Issues: Separation of testbed network functions from 
commercially provided network ones: who pays what fees; when 
those fees apply; also maintenance of R&E researcher access at 
affordable costs. 



2. 'The future operation and evolution of the network" 

(Rank = Fourth) 

a. Learn on the NREN testbed while the system is 
relatively small. 

b. Enhance the probability of foreseeing problems through 
assessing state-of-the-art alternatives. 

c. Structure possible solutions before they can become 
financially burdensome. 

d. Influence rapid transition from testbed technology 
successes to coimnercial venture incorporation. 

Underlying Issues: Parallel evolution of the testbed and 
integrated commercial electronic infrastructure; their 
interfaces and their technology transfer; resource allocation 
and control. 



3. *'How commercial information service providers could be 
charged for access to the network and how network users 
could be charged for commercial infonnation services" 
(Rank > Sixth) 

a. Use a minima, near zero, charge to access the network. 

b. Charge for communication traffic . 

c. Partition bandwidth to avoid misuse, e.g. run output of 

a 2400 baud modem over dedicated 56kb line, not a 45Hb one. 



d. Provide volume discounts. 



e. 



Consider the purpose of the user function for setting 
their charges (i.e. public benefit potential)? 



f . Place the accounting burden on the seller of a seruice. 

g. Keep accounting algorithm deuelopment and execution 
costs to a ninimum. 

Underlying Issues: Separation of testbed nethiork functions frosn 
commercially provided network ones« uho pays uhat fees, uhen 
they are paid; planned path for euoluing integrated commercial 
electronic infrastructure; also maintenance of R&E researcher 
access at affordable costs. 

4. "The technological feasibility of allouing commercial 

information seruice providers to use the network and other 
federally funded research networks" (Rank s Eighth) 



a. Charges for network access, connect time and traffic load 
may be required for everyone, with volume discounts and 
grants-in-kind provided to selected user conmunities • 

b. Network use charges should be small. 

c. Manage by exception (level of mis-use) and e.g. number 
of packets issued. 

Underlying issues: Technology is not the issue; use charges are. 
Also uho should control the funds to pay for use: government « 
the provider or the end user, 

5. "How to protect the copyrights of material distributed 
"over the network" (Rank s Ninth) 

a. OCIP has little expertise in this sidbject matter. In 
addition, other, more competant forums are better equipped 
to address the issues. 

b. CCJP considers these issues as a design requirement that 
would be satisfied by the best available technology at the 
time the copyright protection rules rire imposed. 

Underlying Issues: Uhat are the design requirements to satisfy 
copyright protection needs. 

6. "flppropriate policies to ensure the security of 

resources available on the network and to protect the privacy 
of users of networks** (Rank « Tenth) 

a. hie believe that privacy rights (however established) 
must be seriously considered whenever they arise in 
telecommunication related and other technological developments. 

b. Both technologists and policymal:ers have 
responsibilities toward addressing privacy issues. 
Technologists, however, must keep public policy issues in mind 
from the beginning stages of developing new products and 
services. 
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c. Ue are strong proponents of technology aduancetnents that 
euolue at a pace consistent yith market conditions and 
technological innouation. and yhich are consistent uiith 
public policy toiiards priuacy 

d. Ue belieue this society must adopt policies uhich 
balance taking advantage of neu technological opportunities 
with the preservation of priuacy, individual rights and other 
societal values. 

Underlying Issues: Elimination of artificial barriers to neu 
technology introduction. 

C. fkiditional CX:iP Questions or Policy ftreas of Importance 

7. Transitioning the Netuork to Private Operation 
(Rank = First) 



a. Maintain the R&D function to push the state-of-the-art for 
the life of the NREN and for future integrated networks; 

b. Evolve in parallel the integrated commercial electronic 
infrastructure to service the federal agencies, the 
industrial organizations and the academic institutions 
by developing investments that build upon the NREN 
validated technologies. 

c. The network should be a force to draw public sector* 
academia, providers and business sectors together, possibly 
using network usage policy as the unifying glue. 

Underlying Issu«»9: Separation of testbed network functions from 
commercially provided network ones, who pays what fees, when, 
and planned path for evolving integrated commercial electronic 
infrastructure. Also maintenance of RSE access at affordable 
costs . 

8. Models: Strategic Alliance in Infrastructure Investment 
and Commercialization Implementation (Rank c Second) 

a. To understand the tradeoffs and reconmend appropriate 
paths between the public good and their beneficial 
spillovers and the private good i requires an economic 
model to help select the appropriate federal government 
investments in infrastructure and an implementation 
model to enable selection of the technology for an 
interim production network that can lead to an 
integrated electronic commercial infrastrticture. 

b. Use asymmetric pricing. It was done for the highway 
system where the price to the user is zero Cit*s free) 
while the large costs necessary to bring the system 
into being are covered by a broad, general tax or 
dedicated charge that is related to the use of the 
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system e.g. packet uolume. 

c. Use NREN to inproue NREN, to explore public policy 
altematiues» and to acid to economic spillouers that 
prouide social benefits that may not be captured if the 
service were performed privately. 

d. There are two sides of the marketplace to keep straight: 
public goods and their associated spillouers us priuate 
goods. NREN is a strong public good. 

e. Ue need a strategic alliance among gouemment, academia, 
industry and the using communities to prouide economic 
public goods with associated beneficial spillouers that 
result in priuate products that ax*e socially beneficial. 

f . Ue propose the ELECTRONIC SHOPPING KUL as an 
implementation concept and a bridge between NREN as a test bed 
and the integrated electronic commercial infrastructure as a 
reality. 



P shopping mall can be a real or uirtual place. The 
owner/manager of a facility prouides the infrastructure 
for vendors to market, display and sell their products 
and services, for customers to visit, browse, try, 
select, buy, return and solicit help and for gou^mment 
(local, state and federal) to exercise legal, 
financial, enviro' ^lental and societal control as well 
as support technology investment and security. See the 
attached description for a more complete discussion. 

Underlying Issues: Development in detail of the two models and 
identification of their critical linkages. 

9. System Requirements for a National Information System 
Infrastructure (Rank » Third) 

Features and characteristics from the uiewpoint of the NREN 
user raise a variety of technology, financial and policy issues: 

a. Provide inexpensive access to NREN; consider a flat fee 
based charging process. 

b Enable realtime transmissions i.e. file transfers at 

high rates. 

c. Provide for maximum data compression ratios to reduce 
network use costs. 

d. Assure open access is always available to do RS£ research. 

e. Keep the cost of federal-agency-academia electronic 
interactions low. 

f • Accept rapid time to market when socially 
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beneficial, not as a demand of a research program. 

g. Let Gouemment be responsible to assure access for 
innovator communities. 

h. Consider the function performed by a researcher in 
determining his cost for network access and use? 

i. Establish an electronic gateway to prouide public 

access to a wide range of Federal databases containing public 
information stored electronically. 

j. Encourage competition in NREN technology conversion to the 
public sector among carriers. 

k. Hake the network simple to use. 

1. Include in federal research grants host, access and 

connect time allocations to enhance competitiue pricing 
by competing organizations. 

m. Prouide access policy and controls that discourage junk 

wail/faxes, obscenities, and other network clogging traffic. 



n. Establish constraints on access to e-mail lists. 

o. Deuelop and test state of the art hardware and software 
products on the network which, e.g.: 

- allow video transmission at reduced times (i.e. 
faster than frame rates) 

- prouide store and forward capabilities 

Underlying Issues: Resolution of competing user community 
requirements e.g. state of the art capability, low cost network 
access/use charges and reliable, low traffic links. 

10. The Cost Tradeoffs to Develop Use Tracking Algorithms 
(Rank « Seventh) 

Ue reconmend using the following guidelines to develop the NREN 
charging algorithm: 

a. The charging algorithm should balance the cost of 
providing the service, the cost of doing the accounting and 
billing and the goal to encourage maximum network useage. 

b. Assume a chargeback policy that encourages, not restricts, 
the availability of new services. 

c. Apply the goal of 'universal service' embodied in the 
Communications Act of 1934. (A chargeback policy that 
seeks to only recover costs may not meet broader social 
goals. A government sponsored network must weigh 
considerations of access to resources that may not be 
justified on a purely cost basis.) 
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d. ^pply ft consistent cost accounting methodology uhether 

or not the result is reflected exactly in the final chargeback. 

e. Pay close attention to fixed and oariable cost 

elements, e.g. the fixed cost of a dedicated port used to gain 
network access uersus transit switches that actually 
route packets. 

f . Consider these elements in establishing cost for 
service: - access ports used - uolume of traffic - 
quality of service with guarantees on throughput, loss 
probability, average delay and delay variations. 

Underlying Issues: Separation of testbed network functions from 
comiDercially provided network ones; who pays what fees; when 
they apply. 
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The CCIP Proposed Model for Electronic Commercial 
Infrastructure Implementation: The Electronic Shopping 

Mall 

Ue propose the ELECTRONIC SHOPPING mil as an 
implementation concept and a bridge between NREN as a 
test bed and the integrated electronic conmercial 
infrastructure as a reality. 

fl shopping mall can be a real or virtual place. The 
ouner/manager of a facility provides the infrastructure 
for vendors to market , display and sell their products 
and services, for customers to visit, brouse, try, 
select, buy, return and solicit help and for government 
(local, state and federal) to exercise legal, 
financial, environmental and societal control as well 
as support technology investment and security. 

The ouner/manager (various agencies, corporations, 
consortia or individuals) tailors the shopping mall for 
the site and the expected customers and vendors in 
compliance with regulators* and marketplace 
requirements. He does or subsidizes some ^research and 
development* (i.e. basic or evolutionary adaptations 
and improvements) to assure that the mall remains 
marketable. He improves the infrastructure as required. 
He adapts the infrastructure uhexre necessary for new 
technology introduction. He charges vendors for use of 
his infrastructure and expects a percentage of the 
vendor *s profits as the business grou». He pays his 
taxes to the local, state and federal governments. He 
provides security to his vendors and customers. 

Vendors market their products and services within the 
mall, in trade media, directly to customers and over 
generally available media. They identify requirements 
for the oumer/manager to consider in upgrading the 
mall. They do or subsidize research, develop and 
introduce new technology and compete for customers and 
market share. They demonstrate, test, innovate and 
modify. They adapt to customer requirements. They 
provide the products and services for which customers 
are willing to pay. 

Customers identify their needs and visit the mall they 
have chosen based on its proximity, access, perfonnance 
authoriziftion, price or products/services availability 
to satisfy those needs. They compete for resources to 
expand their knowledge base, their budgets, scope of 
activity and responsibility. 

Government represents societal, environmental and legal 
requirements in the marketplace. They underwrite, 
constrain, tax, regulate and resolve 
inter-organizational issues. In addition, they risk 
investments in high benefit, state of the art 
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technology because of potential spillouer benefits. 

Our nodel assumes that the roles of the participants remain 
the same I except that the customers require equipment and 
may pay an entrance fee for access, that the 'place' may be 
realt uirtual or a composite of both. The products and 
services are delivered to the customer at his siteCs). Ue 
also assume that the malls may have restrictions on uho can 
access, uhen they can access and uhat they can buy. The 
malls are linked so that, e.g., federal agencies can access 
their oun mall, corporate malls and/or general public 
malls. Products and services may be represented at only one 
or several or all malls. 

Can this model, in some form, become a basis for 
implementing a practical, future, integrated electronic 
commercial infrastructure? 
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"Should there be a national scientific 
and technical computer network? 
Should there be a government corpo- 
ration or utility with dirca responsibil- 
ity to scientific and technical users? 
Such questions have been raised since 
the creation of ihe Office of Science 
Information within the National Sci- 
ence Foundation in 1958. and they 
have been asked over and over again 
in a number of govemmenul and 
National Academy of Science studies in 
subsequent years. No answers have 
been forthcoming; no policy exists.** 
Daniel Bell, a well-known commen- 
tator on the post-industrul society, 
wrote these words in 1979- Almost a 
decade later, the same lack of a clear 
national policy persists. This is the 
policy problem we wish to address 
here--but in a context that is some- 
what broader than that of science and 
technology alone, embracing in addi- 
tion the activities of all knowledge 
workers, particularly those in educa- 
tion. To do so. we distinguish between 
two types of information— "new" and 
"current" information — ^which play 
quite distinct social andeconomicroles. 
Research and development, together 
with education, form a major pan of 
the category of "new* information. 

We also argue that "new" informa- 
tion plays a critical role in precipitating 
economic growth and international 
competitiveness, and that a satisfaaory 
rate of development of such "new" 
information requires the infrastruaurc 
support of high-speed packet switch- 
ing data netw orks. Such networks now 
operate mostly for data transmission 
purposes, cither witliin university en- 
vironments, or else intcrconncaing 



major research universities with each 
other or with advanced nonacademic 
research centers. The packet switching 
capabilities of these networks wil) 
eventually extend to voice ar>d video 
transmission. Other ner^'orks (so far 
mostly based on loiv-speed, publicK 
switched telephone lines) arc begin- 
ning to interconnea and serve pre- 
college educatiorul institutions. Vie 
identify four important trends in the 
rapid evolution of networks in the 
research and educational em ironmeni 
toesublish the significance and poten- 
tial magnitude of the contribution of 
these networks to U.S. innovation, 
economic growth, and economic 
competitiveness. 

We regard data networks devoted 
to research and education as abso- 
lutely critical to the economic future of 
the U.S. We establish how they differ 
from commercially oriented networks 
the bulk of their benefits accrue to 
society as a whole, and not to the 
particular orgar>izations or individuals 
that create them. Since these public 
benefits, therefore, cannot be sold in a 
market, research and education net- 
works cannot be self-generating o: 
self-financing. Government funding 
thus is both r^ecessary for their sur- 
vival, and fully consistent with the 
rationale for the free market— a means 
of filling the gap in the ability of V t 
market to bring such benefits intc 
being. Research on research networks 
demorusiratcs also that these nct^^•ork* 
need purposeful promotional effon- 
by dedicated nunagcmcni to insure 
their sati.sfactory growth. 

Research and education networks 
merit Uk« siimc kind of suppon that the 
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federal government has in the past 
extended to the national mail system. 
the continenul railroads, and the na- 
tional highway network. Specifically, 
we propose ihai the government pro- 
vide funding for a national high-speed 
packet switching data network (with 
eventual voice and video capability), 
serving the research and educational 
needs of knowledge workers. 

We recommend limiting areas of 
fedexal government support for net- 
works to that just discussed, plus the 
providing of free access to the natiorial 
r>etwork for decentralized educational 
units within individual sutes^rom 
pre-school through university levels. 
We lecommend that the federal gov- 
ernment share with the states the cost 
of conncaing such decentralized edu- 
cational units to the national network. 

Our conclusion is that a national 
research and education network and 
its extensions will come about in the 
U.S. in respor)se to worldwide com- 
petitive pressures. Given the initial 
quaJiutive estimates of the vast poten- 
tial benefits if the national network is 
established soon enough to represent 
a competitive advanuge to the U.S., 
and its relatively small estimated cost, 
we recommend that the federal gov- 
ernment move boldly now to establish 
the national network. The U.S. cannot 
afford to wait until it is pushed into an 
cffofl that is either too little or too late. 

The Role of Networks 

in a Hlgh'lnformatlon Economy 

"Current" Venus ''New" Information. 
Recent discussions of the economics of 
infomution offer several distina clas- 
sifications of information-related ac- 
tivities derived from underlying sutis- 
tical data, grouped either by industry 
or by occupation.^ We find that, though 
these classifications differ in significant 
deuil, they are quite comparable with 
respea to their conceptual founda- 
tions. 

The classifications either direaly or 
implicitly recognize a significant di- 
chotomy. For our purposes, this di- 
chotomy most clearly emerges from 
the work of Dunn (1970). Dunns 
contribution is succinctly summarized 
in the following passage, uken from a 



recent analysis of the USEjNET Com- 
puter Network: 

"Edgar S. Dunn suggested that the 
organized aaivuics of humankind fall 
into two broad categories First, there is 
organization which is direaed at the 
management of ongoingactivities: those 
that assure the routine mr.intenance of 
the life of the individual, family, or 
social organization. Second, there are 
aaivities that are developmental in^ 
nature. This second class of aaivities is 
directed to soh ing problems, changing 
the behavior of individuals or organi- 
zations and leads to experimentation 
with changes in the nature of the goals 
and controls that define human social 
behavior. 

Dunn states that these two classes of 
aaivity require iwoquiiedifferent Vfpes 
of irifonnation. Management activity 
requires more repetitive information, 
which is more commonly quantitative 
in nature and needs little qualitative 
information related to valuesand goals. 
Development aaivity, on the other 
hand, is less interested in routine and 
is more concerned with knowledge re- 
lationships and is also more apt to need 
information about goals and values. 
Dunn also suggested that the design of 
an information utility to ser%'e the routine 
needs of management is a vastly sim- 
pler task than the design of an informa- 
tion system to serve the creative needs 
of developmenul aaivities. The fun- 
damental question for our society is to 
what extent do we wish to allocate 
resources to deliberately design mass 
information utilities to enhance social 
creativity?"^ 



v;'c dcsij*nutc the two kinds of infor- 
ination Dunn distinguishi.*.s as "cur- 
rent" versus "new" information. The 
kind of "new" information conceptual- 
ized in broad social terms by Dunn is 
of traascendenial imponance for the 
future of United States society.^ The 
type of infomaation the National Net- 
work is meant to carry is this "new" 
kind of infomnaiion. 

"Sew" information. Growth, and 
Competitiveness. We maintain that the 
rapid expansion of "new" infomiation 
is vital for technological progress and 
the international conipeiiitveness of 
UnitedSutesindustry, on se\eral scores: 

1. "New* information embodied in 
scientific research (together with tech- 
nical R&D) provides the jumping-off 
point for the development of high-tech 
industries, which in turn constitute the 
cutting edge of modem industrial 
growih.AccordingtoanNSF-supponed 
research projea (recently cited in The 
New York Times^ which surveyed sci- 
entific papers referenced in United 
States patents, patented inventions are 
increasingly drawing on pure science, 
as measured by the growing average 
number of literature references. The 
U.S, leads this trend. wMth Japan quite 
far behind ^: if correct, this is an impor- 
tant advantage that must not be lost. 

2. "New* information is getting 
"newer": the time lag becxveen scien- 
tific discovery and technological appli- 
cation has been shrinking o\ er the last 
decade. The research projea cited 
above has found that the average lag 
between sdentific article and patent 
has decreased from 8 to 7 years (all 



'''New' information embodied in scientific 
research (together luith technical R&D) 
provides the jumping-off point for the 
development of high-tech industries^ 
which in turn constitute the cutting edge 
of modem industrial growth. 
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nations); the U.S. leads here. too« with 
an average closer to 6 years. To pre- 
serve this lead, it is of prime impor- 
unce to provide excellent domestic 
channels for the rapid diffusion and in- 
depth discussion/assimilation of new 
scientific and technical knowledge. 

in this light, it is a cause for concern 
that historical series on occupations for 
the U.S. show the proportion of work- 
ers in "new" information aaivities 
peaking in 1972 (Machlup, 1980). In 
Japan on the other hand, the propor- 
tion apparently continues to grow 
(Morris-Suzuki, 1986). 

3. "New" information is viul for 
susuining social and cultural change^ 
an area in which the U.S. is in serious 
difficulty, especially with respea to the 
organizational changes that are required 
for putting innovations to good use. 
According to a recent study (Cohen 
and Zysman, 1988): 

"American difficulties in sustaining 
manufaauring innovation lie not in 
our machines and technology, but in 
organizations and the use of people in 
produaion, in the strategies for auto- 
mation and the goals we attempt to 
achieve with produaion innovation. 
The problem is not with our robots or 
with our local area networks, but with 
our understanding of how to exploit 
their productive promise."' 

Dunn's conceptualization of "new" 
information is particulariy relevant to 
this problem. As shown by the cariier 
summary, he focuses explicitly on the 
instrumenul role of "new" information 
in solving problems, changing the 
behavior of individuals or organiza- 
tions, and allowing experimentation 
with changes in the nature of the goals 
and the controls thai define human 
social behavior. 

Dunn's dichotomy emphasizes the 
qualiutive difference between "new" 
and "current" information, h is this 
qualiutive difference that makes "new"* 
information into a strategic tool of 
economic grotvih and intemationni 
competitiveness — and by the same 
token, reveals defeas in this qualita- 
tive aspea as the Achilles heel of a 
modem society. 

Yet it is just this qualitative aspect 
that is most likely to Ix* deempiiasized 



in a policy context dominated by tech- 
nological considerations. Cohen and 
Zysnun comment: 

11)0 first question is how technolo- 
gies are used. One recent study com- 
pares the use of flexible manufacturing 
systems (FMSs) for the production of 



comparable products in Japan and the 
United Sutes. The average number of 
machines in the Japanese FMS was six, 
and in the American system, seven. 
However, the number of pans made by 
an FMS in the United Sutes was 10; in 
Japan, the average was 93, almo.st ten 
times greater. The annual volume per 
part in the United Sutes was 1727; in 
Japan only 258. The Americans used 
the tools as instruments of an old-siyle 
approach to manufaauring. They also 
failed to exploit them for introducing 
new products. The rate of new produa 
introduaion was 22 times as great in 
Japan as in the United States. With few 
exceptioas, the flexible manufaauring 
systems installed in the United Sutes 
show an astonishing lack of flexibility 
inuse, in many cases performing worse 
than the conventional tedinology they 
replaced. The technology itself is not to 
blame. It is the management that makes 
the difference."* 

In other words, what is required for 
new technologies to be used effec- 
tively is a qualitative change in man- 
agcmeni praaiccs — which in turn have 
to be cmlxrddcd within a changed 
corporate cuhure surroimding the 
produaion process. Such qualitative 
change involves the genenition and 



wide diffusion of large amounts of 
"new' information. This can be 
enormously faciliuted by the availabil- 
ity of a high-speed education and re- 
search nen^ ork to which technical and 
managerial professioruls have ready 
access. The development of a user 



community* around such a nercv ork can 
result in intensive interaaions betx^•een 
many individuals who would other- 
wise not have been in touch Experi- 
ence with LSENET. a world^vide UNIX- 
based computer network, indicates that 
within the user communiry* the focus of 
interaaion. initially centered on tech- 
nical issues, has tended to shift gradu- 
ally in the direaion of organizational 
and social questions. 

4. "Ne^ " information is at the core 
of the educational effon which deter- 
mines future productivity. In an envi- 
ronment of growing international 
competition, the relatively high stan- 
dard of living of U.S. workers cannot 
be susuined except on the basis of 
differentially higher produaivity. "^'et, 
produaivit>- is no longer grounded in 
traditional mass-production technolo- 
gies, but in adapution to change as a 
way of life. 

As 3. above, has shot\ n, modern 
high-infnmiation technologies (such 
as FMSs) require a deliberate, contin- 
ual revolutionization of the produCwion 
process: to produce many different 
paas, to intriKluce new produas con- 
tinuously, to improve the process 
whenever pos-sihie. In such an cnvi- 
ronmeni. aitempt.s to stabilize produc- 



" . . within the user community the focus of 
interaction, initially centered on technical 
issues, has tended to shift gradually in the 
direction of organizational and social 
questions. 
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lion can destroy compciiiivcncss, niihcr 
than bolster it — as would have been 
the case in the previous mass produc- 
tion era. More generally: 

"The explosive growth of the 'fourth 
scaor' or 'knowledge seaor' of the 
economy has entailed a new, extensive 
synthesis of work and learning. As a 
result, learning is no longer viewed 
merely as a preparation for work, but 
as an inherent part of most American 
jobs. In particular, the 'embedded train- 
ing' in most operating systems, from 
aircraft to powerplanis to faaories, has 
dissolved the barrier between perform- 
ance and training." 

This situation has two consequences 
for "new" information as the carrier of 
the educational cfFon. First, "new" 
informaiion for educatiorul purposes 
has to be transmitted in a more and 
more interaaive mode as the emphasis 
shifts from content to process from 
specific subject matter to the acquisi- 
tion of skills that permit the rapid 
assimibiion of new knowledge pat- 
terned in a variety of xK'ays. This puts a 
premium on effective communication 
channels.Second,theorganizationand 
diffusion of "new" information for 
educational purposes has an econ- 
omy-wide impaa on produaivity: 

"In the post industrial, knowledge- 
based economy, learning has become 
a strategically critical industry. The 
productivity of the leaming industry 
has become a limiting faaor for the 
productivity and competitiveness of 
the U.S. economy as a whole.*" 

These observations are important 
for policy makers at many leveb and in 
many fields, including education, sci- 
ence, technology, industry and trade. 

**Ntw"' Information: The Role of High' 
Speed Packet Switching Networks. In 
the previous section we attempted to 
csttblish "new" information as viul for 
U.S. innovation, economic growth, and 
international competitiveness. We now 
continue the argument in favor of 
government funding of a high-speed 
natiorul research and education net- 
work by showing that networks of this 
type constitute an essential element of 
tnfrastniaure support for the expan- 
sion of "new** information. 

Within the category of -new" infor- 



mation, both R&D and education are 
becoming increasingly dependent for 
their effcaiveness on modem telecom- 
munications, especially high-speed 
packet switching networks that now 
routinely operate at T-1 levels or bet- 
ter. These have been developed to 
trar^mit large data sets efficiently; they 



arc in principle capable of carrying 
voice, dau, and images. The technol- 
ogy for switching packets at ver> high 
rates, approaching the hundreds of 
millions of bits per second, is now 
under development. 

The range of activities associated 
with computer net^-orks in university 
environments lias recently been docu- 
mented (NYSERNet/MEIS, 1987, 1988). 
The rapidly increasing impaa of new 
technologies and new organizational 
forms on pre-coUege education has 
likewise been surveyed (Perleman, 
1987). Finally, the emergence of on- 
line network user communities has 
recently been documented in an anicle 
referring to the USENET network 
(Duriak ct al., 1987). 

Four imporunt trends can be dis- 
cerned on the basis of the above 
sources: 

7. Many key research activities at 
leading research universities place 
increasing reliance on advanced com- 
puter services that areavailabiethrotfgh 
high-speed packet switching networlss. 
These networks are either local area 
networks (LANs) on university cam- 
puses or wide area networks (WANs) 



that interconnect universities and par- 
ticularnonacadernic. adv;inced research 
facilities. Research-oriented net^*ork 
users require from the network, func- 
tional capabilities such as transfers of 
large data sets, computational sen/ices 
at supercomputer speeds, access to 
huge disk *'farms," access to massive 



daubanks, etc. 

Users also want the network to 
deliver the widest possible connectiv- 
ity to sen/ice points offering such func- 
tions. And they badly want transpar- 
ency, that is, the same ease in using 
their familiar operating system proce- 
dures for accessing functions at the 
other end of the network as they are 
accustomed to enjoy when accessing 
the hard disk or printer on their desk. 

These users do engage in some 
interaaion via the networks, but cur- 
rcnUy this rarely goes beyond elec- 
tronic mail or at most the exchange of 
successive drafts of joint articles. Thus, 
the networks at this suge primarily 
support individual — rather than inter- 
active — generation of "new" informa- 
tion, together with fast access to al- 
ready available ''new" information. 

Z The enormous future potential of 
computer netuorks in education is 
already evident, even though educa- 
tion, as a key area in the generation 
and diffusion of "new** information, 
has barely begun to place significant 
reliance on such netux>rks.li is sugges- 
tive that education-oriented network 
users appear to undenake more inter- 
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"The enormous future potential of computer 
networks in education is already evident, 
even though education, as a key area in the 
generation and diffusion of 'new' 
information, has barely begun to place 
significant reliance on such networks. " 
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aaive use of networks — sharing ideas 
and resources — than do current re- 
search-oriented users. The following 
instances illustrate the potential of net- 
works in education. 

At the university level, cooperative 
development and testing of teaching 
materials have been observed at Dan- 
mouth, in both the NORTHSTAR net- 
work" used in engineering instruaion 
under Dartmouth's approach of edu- 
cating the "liberal arts engineer," and 
the the KiEWIT Network with over 
6000 Macintoshes interconneaed (new 
multimedia and hypermedia ap- 
proaches making local use of the 
Macintosh HyperCard).'^ There is rea- 
son to believe the availability of teach- 
ing materials such as these wiJl in- 
crease rapidly, and can if properly or- 
chestrated, lead to a significant up- 
grading of instruction techniques 
throughout higher education and be- 
yond. 

At the pre-college level, a national 
microcomputer network. Kendallnet, 
demonstrates the potential of networks 



in generating and diffusing "new" in- 
formation for both general and special 
educational purposes. This nerr^'ork, 
based on publicly switched telephone 
lines, interconnects schools for the 
dcjf in Washington, DC, Califomia, 
Horida. and other p;irts of the county'. 
The network provides for the sharing 
of infomiation on tlic implciiicniaiion 
and use of the CMUS (Computer Man- 



aged Education System) developed at 
Gallaudet University, including its 
curriculum and instruaiorwl software 
resources. 

Perieman's recent survey. Tecbnol- 
<^ and Transformation of Schools 
(1987), points out the far-from-obvious 
relationship that exists between a) the 
new computer and telecommunication 
technologies ax-aibble for transform- 
ing our schools and b) the critical edu- 
cational needs of our high-information 
society. 

Perleman emphasizes that in the 
teeth of entrenched resistance from 
educational bureaucracies, our school 
systems must change. Radical organ- 
izational changes will be required in 
the learning process as a whole. The 
neu' computer and telecommunica- 
tions technologies may be our only 
means for bringing about the hoped 
for results. The driving force likely to 
insure fundamental organizational 
change is the need to bring under 
control runaway costs of school sys- 
tems operating in the traditional way. 



Netxv'orks for "new" information are 
thus an essential infrastruaure require- 
ment for changing current relation- 
ships in our approaches to educa- 
tion — as well zs in our approaches to 
high-lech produaion As such, these 
networks corvtiiute a nccessao". hut 
not sufficient condition for moving in a 
s:iii.vfaciory manner in the direaion of 
a high-infomuiion society. 



3 . Perhaps the most interesting trend 
connecting computer networks and the 
expansion of "new" information is the 
emergence of a network-user commu- 
nity as an intellectual social, and 
political entity. The network generates 
interactions among a broad range of 
individuals who would not have been, 
brought together by other communica- 
tions media. These inieraaions revolve 
around both technical issues and the 
kind of qualiutive issues of social 
organization and values which have 
been emphasized by Dunn as playing 
a central role in cultural and social 
change. 

Thus the ner^'ork acts as the catalyst 
in the formation of a new kind of 
community which has a high potential 
for generating "new" infonnation of 
the kind most important for economic 
growth and international competitive- 
ness. The technical side of this poten- 
tial was the first to be recognized. Ac- 
cording to an account wrinen in 1979. 

"The most exciting accomplishment 
of the network... and one of its most 
valued assets was the emergence of a 
'user communiry .' In the realir>' of that 
community— cooperatively sharing its 
dau, its algorithms, and its ideas, dis* 
cussing and resolving issues of soft- 
^-are design, language choice, and 
protocols — ^was the hard evidence that 
linking computer resources could and 
did result in improved human-to-human 
communication."'"* 

A recent analysis of the user com- 
munity that emerged around the 
USENET network (Durlak et al.. 1987) 
confirms that the first imponani user 
interaaions revolved around precisely 
the same kind of task*oriemed techni- 
cal issues; but Dunn's question, To 
what extent do we wish to allocate 
resources to a utility that enhances 
social creativity?" is still the key ques- 
tion. USENET was originally designed 
as a usk«oriented network, but since 
1983, social creativity interests have 
expanded more rapidly than the task- 
oriented interests Much of liie Curroni 
tension in the system revolves around 
the older ta.sk-onented users versus the 
new socially-oriented users generat- 
ing volume.*; of .social infomiation." 

In sum, computer dat;i nci\v«)rks 



'Terhaps the most interesting trend 
connecting computer iietworks and the 
expansion of 'new' information is the 
emergence of a network-user community 
as an intellectual, social, and political 
entity. " 
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oriented lacarrytng •"new" inforrmiion 
provide an indispensable clcmeni of 
infrastructure suppon for research and 
education. They also act as cutalysts in 
bringing into existence network user 
groups that have a unique potential for 
generating and diffusing "new" infor- 
mation, both on technical matters and 
on matters of social organization, val- 
ues, and controls. 

4. The research and educational 
enviwnments increasingly are gener- 
ating unique and indispensable con- 
tnbutions across multiple stages of the 
innovation and development process 
for the information and communica- 
tion industries. The major research 
universities play an imporuni role as 
locations for innovative approaches to 
LANs and as nodes of WANs that carry 
dau at high speed in the service of 
rescarchand educational aaiviiies. Con- 
versely, the universities are assuming 
an increasing imporunce in providing 
leadership in generating and testing 
new technologies for the information 
and communication industries. More- 
over, the educaiiorul and research 
environment as a whole is assuming a 
key role in the commercial introduc- 
tion and test marketing of these new 
technologies. Not only does this envi- 
roimient provide initial marketing 
opportunities, but in the process it also 
generates the only reasonable basis for 
making forecasts of broader commer- 
cial marketing prospects. Thus the 
operation of networks serving the re- 
search and education environment also 
provide indispensable test beds for the 
development of commercial networks. 



Commitment to Networks 
Oriented to "New" Information 
We argue that networks oriented to 
-new* information c;innoi be sclf-gen- 
erating or self-supporting; wc argue 
also, on the other liand. that since they 
generate the important public benefits 
governmental funding for them is fully 
justified. The role of these networks in 
promoting economic growth and inter- 
national competitiveness is the key to 
this justification. 

Networksfor "New" Information are 
not Self-Generating. Recent work 
(NYSERNet/MEIS, 1988) has conclu- 
sively shown that high-speed packet 
switching dau networks serving edu- 
cation and research are not seif-gener- 
ating. These networks need proaaive 
management in order to create and 
safeguard opportunities for expanding 
network use in the face of ongoing, 
rapid changes in a) technology and 
products, and b) user requirements 
and expectations. 

If network management were to 
restrict itself simply to providing a 
packet-carrying service, network utili- 
zation would not expand at a raie 
commensurate with the potential bene- 
fits such utilization can confer on the 
users and thus — and more impor- 
tantly—on society. There is nothing 
that assures that such net^'orks will 
automatically be used to their poten- 
tial. From the user's point of view, the 
particular charaaer of a network's 
performance can constitute either an 
important element of attraction, or an 
equally imponant element of deter- 
rence to its use. Great effort and signifi- 



cant resources urc rcquifird to assure 
tlwi it is the former, nnhcr than the 
latter, that is achieved. Network per- 
formance elements which require 
proaaive management are the precise 
functionality, the degree of connectiv- 
ity, and extent of transparency the 
network provides. The significance of 
each of these elements is illustrated, 
discussed, and analyzed in the context 
of four specific networks in the second 
(1988) NYSERNet-MEIS report.* 

Networks for "New" Information A re 
Not Self Financing. The high-speed 
packet switching networks serving 
education and research are not ca- 
pable of being self-financing. Initial 
operations^ e.g., in the case of 
NYSERNet. which is quite typical, have . 
involved heavy subsidies from federal, 
state, and telephone company sources- 
Contributions from u niversiiiesai which 
net^'ork nodes are located (and whose 
faculties and staff have been primary, 
first-round beneficiaries of access to 
the neT^' net^'ork) have represented 
only a modest percentage of the total 
operating costs, with scant prospects 
of substantial increase. 

The Seed for Public Suppon. Public 
financing of these networks, given their 
vital contributions to economic grov^ih 
and international competitiveness, is 
thus a necessity. In terms of economic 
theory, the case for such financing rests 
on the argument that when substantial 
"extemaP economics are generated, 
paying for these out of public sources 
is not a violation of the rationale of the 
free marker, but an extension of this ra- 
tionale into an area where a "market 
imperfeaion" exists. 

The contributions of networks ori- 
ented to "new* information, to eco- 
nomic growth and international com- 
petitiveness» are "extemal* in the sense 
that they accrue to persons who are 
outside the range of market transac- 
tions involving network operators and 
network users. In effect, there is a gap 
in the organization of markets for 
economic goods and services, since no 
market exists in which the large bene- 
fits conferred by the networks on the 
public as a whole could be sold as 
specific "services.*' Thus the public 
benefits created cannot be captured in 
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the fomi of private revenues to net- 
work operators; they cannot be •inter- 
nalized." 

From a theoretical point of view, the 
purpose of public funding is to offset 
this market gap« and to create a private 
benefit where the markets do not 
generate one. If no such public fund- 



ing where to occur, the result would be 
that network operators would receive 
false economic signals. The absence of 
revenue corresponding to a socially 
valuable •'output*' would cause the 
output to be curtailed, and so the social 
benefit would be reduced or, perhaps, 
completely lost. 

Focused Public 
Support of a National 
Network lor ''New" Information 

We provide somewhat finer definition 
to our arguments in support of govern- 
ment funding of education and re- 
search networks. The former argu- 
ments for public funding apply to some 
extent to all high-speed networks, 
regardless of whether they carry "cur- 
rent*" or "neu" information. The same 
is true of all transport and communica- 
tion networks, because all of these 
have the striking public benefit of 
creating a single economic unit of the 
United Sutcs. The federal government 
has recognized the public benefits of 
transport and communication netw orks 
in the past, by providing major re- 
source contributions to the lutional 
mail .system; to the csiablishmcnt of the- 
continental niilroad network; and ti> 
the national highway system. Tliis is as 
it .should Ix:. 



Appropriate Restriction of Support. 
In the present situation, however, it is 
wise to restria the case for governmen- 
tal resource contributions exclusively 
to the proposed national educatiorul 
and research network, leaving out 
commercial telecommunications that 
are capable of self-supporting opera- 



tions — for two reasons. 

First, the public benefits, in terms of 
economic growth and competitiveness, 
a re much greater for networks oriented 
to research and education than for 
commercial networks. This is because 
it is "new" information that provides 
the key to the nation's future. 

Second, the distinaion must be made 
for reasons of political praaicability, 
since public funds are always scarce. 
To the extent that commercial net- 
works are capable of self-support, they 
will provide significant amounts of 
"external" benefits even if they receive 
no public funds; but networks oriented 
to research and education are not 
capable of susuining themselves on 
their own. For them, public funding is 
a necessity if they are to survive and 
grow. 

The high-speed national data net- 
work oriented to research and educa- 
tion must, therefore, be operationally 
distina from commercial networks. 
Nonetheless, it may well prove to be 
economic for the national network to 
make flexible use of conneaor and/or 
switching capacity provided by public 
earners such as ATetT. MCI. Sprint, etc. 

Cost Sbanttfi icith StatvS: Nciux^rk 
User CaUf^ohes. In addition to its sup- 
pon for the higher cclucaiion c<)mi^>- 



nents of education and research net- 
works, there is economic justification 
for the federal government to share 
with the sutes the cost of conneaing 
decentralized educational units, from 
pre-school through university levels, 
to the rutional network. To establish 
this it is necessar\' to distinguish among 
three categories of users who are likely 
to be connerted to the network in 
differingways(NTSERNet/MElS. 1987) 
and who differ in regard to the benefits 
they create: 

1. Researchers and others at major 
research universities and other research 
institutions at primary network nodes; 

2. Knowledge workers at public 
schools operated by local school sys- 
tems; smaller educational and research 
institutions at other levels in the sys- 
tem, and 

3 Knowledge workers associated 
v.'iih category' 1 and 2 institutions art- 
ing as individuals from their homes. 

The ability of the relatively few 
Category 1 institutions to shoulder a 
large share of netrvork costs on behalf 
of their researchers is very limited. At 
the same time, research and educa- 
tional innovations at these major re- 
search universities and other compa- 
rable institutions give rise to the largest 
"external" benefits. Therefore, it is both 
justifiable and feasible to propose that 
the federal government fund the full 
net^'ork operating cosu that are in- 
curred at these primary nodes. 

Public schools and many of the 
other snuller educational and research 
units (Category 2 users) fall within the 
educatiorul responsibilities of individ- 
ual states. Their operations arc nor- 
mally funded and/or regulated under 
state laws. The federal government 
has, however, traditionally and appro- 
priately provided suppon for selcaed 
educatiorul activities. >X^e propose that 
the cost of connecting schools and 
other smaller educational and research 
units (whether public or private) to the 
nimonal high-speed data network be 
shared between ihc fetlenil po\ern- 
ment and the siatcN. 

We propose thai the connection of 
Category' 3 users lo the national net- 
work should he cneouniged to Ix* 
made thr(Hi>»!i ilie»r insiiiuiions I ml 



'The high-speed national data network 
oriented to research and education must, 
therefore, he operationally distinct fjvm 
commercial networks. 
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that full ccst ^IlOuld be diargcd to 
these users under appropriate public 
utility rcguiatory sututes. Their respec- 
tive institutions shouldshare these costs 
to the extent that bcneRts of network 
access and use are joint and thus ac- 
crue also to their institution. 



Conclusion 

In making the case for govemmenial 
funding of the proposed high-speed 
national data network oriented to re- 
search and education, we have empha- 
sized the distinction between -current" 
and "new" information. We have at- 
tempted to spell out the vital role play- 
ed by "new" information in economic 
growth and international competitive- 
ness, considering not only its more ob- 
vious quantitative effects, but also its 
qualiutive aspects and their resulting 
impacts on social atKi cultural change. 

We have also endeavored to show, 
based on materials originating in re- 
cent studies, that the networks ori- 
ented to research and education pro- 
vide the indispensable infrastruaure 
support without which the generation 
and diffusion of -new* information 
would be severely handicapped. In 
faa, considering rapidly growing inter* 
natiorul competitive pressures, the 
absence or poor performance of such 
networks would in all probability slow 
the expansion of "new" information. 
This would further jeopardize the 
competitive position of the United Sutes 
in international markets and even in 
the domestic market. 

On the basis of these arguments we 
feel that a solki case emerges for fund- 
ing by the federal govemmenl of the 
proposed high-speed natioiul data 



network oriented to research :md 
education. Tliis includes the funding of 
appropriate portions of the Category 1 
and 2 user groups on the regional 
networks, as well as the full backbone. 
It has become quite clear from recent 
experience that the existing regional 



networks are not capable of firuncial 
self-suppon. Moreover, even with 
considerable outside suppon these 
networks require strong, proaaive 
management to overcome the many 
technical, organizational, and cultur^al 
resisunces that slow doivn their wide- 
spread, en^eciive utilization. 

As pointed out above, federal sup- 
port should extend to sharing with the 
states the cost of conneaing schools 
and other smaller educational and re- 
search units to the rutional network, to 
spread the benefits of the rutiorul net- 
work as widely as possible The goal 
should be to connect all decentralized 
research and education activities. 

The order of magnitude of the fund- 
ing required to fulfill these objectives is 
very small compared to the public 
expenditures this country devotes to 
the suppon of research and educa- 
tior>— even an extravagant estimate is 
well under one percent of that total. 
Yet, the potential payoff from an eariy 
impiemencation is vast. It appears in- 
evitable that public funding of the 
proposed national nen\*ork will come 
about eventually, in response to world- 
wide competitive pressures. We pro- 
pose that, instead of waiting to be 
pushed imc an effon i\m is too little or 
too hie, the nation move boldly now to 
establish the national nettsork to bring 
about a maior competitive advantage 



for U.S. industry' and thus K^-lp insure a 
U.S. lead in high technolo^^y and eco- 
nomic competitiveness. 

Footnotes 

1. Bell (1979). p. 79. 

2. Recognition of the* sclent ifjc and 
social importance of information goes 
back to the nineteenth century; there is 
a surprisingly clear conception, in the 
writings of some of the cbssical econo- 
mists, of the respcaive roles that infor- 
mation and energy play in industrial 
development. The modem discussion 
of the economics of informaiion, nev- 
ertheless, begins with the work of 
Machlup ( 1962, 1980)and Arrow ( 1979). 
Important contributions have also been 
made by Dunn (1970); Engelbrccht 
(1983. 1986a, 1986b); Jonscher (1981, 
1983, 1984);Kaninarathne(1984, 1986); 
Komatsuzaki and Tanimitsu (1983); the 
OECD (1981); Porat (1977); and Rubin 
and Huber(l986). 

3. DurUk etal(1987). p.3. 

4. Based on occupational categories, 
workers in "new" infomiation now 
comprise some 18% of all informaiion 
workers: R&D (4%), education and 
training (10%). and creative and design 
(4%). Workers In "curTenf* informaiion 
comprise the remaining 82% of the 
total: management and supervision 
(25%), finance and accounting (14%), 
marketing and selling (14%), broker- 
age and buying (4%), and clerical and 
secretarial (25%). Source: Jonscher 
(1983). p. 19, Figure 2. average of 1978 
and 1990 (forecast), rounded. 

5. The research was undeniiken by 
Computer Horizons, Inc., of Haddon 
Heights, NJ; as reponed by William J. 
Broad, 'Science and Technology: the 
Gap Is Shrinking Fast," New York Times, 
April 5, 1988. pp. CI, 6. 

6. We have some unresolved questions 
about the role of scientific references 
with respea to Japanese patents ob- 
tained in the United States. It is con- 
ceivable that some scientific references 
which would be appropriate might be 
omitted if they refer to Japunese basic 
research performed under corponite 
auspices. 

7. Cohen and Zysman (19S6). p. 11 11. 

8. Cohen and Zysman (1988). p.lll3: 
citing from J;iikum;ir, 1986. pp.10,69. 
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9. Perleman (1987). p.23. 

10. Perieman (1987). p.ES-1. 

11. Sec NYSERNct/MEIS. 1988. for 
demiled descriptions of four academic 
computer networks operating at Cor- 
nell and Dartmouth. 

12. NYSERNet/MEIS (1988). pp. 13-14, 
A19-A20. 

13. NYSERNet/MEIS (1988). pp.l6. A4. 
A14-A18. 

14. Denicoff(198l). p.374. 
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The High-Performance.Comput Ing and Communications (HPCC) program Is essential 
to maintaining U.S. global leadership. The IEEE-USA commends passage of the 
Hlgh->Performance Computing Act of 1991 and recommends rapid Implementation of 
Its elements. 

Our future technology leadership relies upon these elements: 

Sc lent ) f I c research , development, and engineering are enhanced and 
transition time to market shortened when professionals have ready access 
to remote data sources. Such linkages enable complex data base 
analyses, couple human Intellect to machine capabilities to optimize use 
of human pattern recognition capabilities, and help those professionals 
tackle problems that were not possible to solve without such high 
performance capabilities. 

Industrial design and manufacturing Is more competitive and transition 
to a developed product is accelerated when using (1) simulations to 
evaluate paper designs more rapidly, accurately, exhaustively and at 
less cost; (2) visualizations and animations to enable insight to 
development and manufacturing challenges; dnd (3) Computer-Aided Design 
linked to Computer integrated Manufacturing processes to eliminate 
barriers between engineering and manufacturing. 

High speed networks : (1) provide voice, video and data connectivity; 
(2) enable high-performance workstations with visualization and 
animation software to be linked to supercomputers; (3) interconnect 
computer mainframes to each other and to data storage peripherals within 
one data center; and (4) link supercomputers in different centers or 
even linic networks of supercomputers to provide metacomputers for 
resolution of "Grand Challenge" problems. 

These elements will help establish and enhance our competitive stance in the 
global economy, maintain economic viability and product excellence, and ensure 
the viability of critical national security systems. 



As approved by USAB 



Approving Entity 



July 30, 1992 



Date 



IEEE-USA recommends the foi lowing actions be considered In the HPCC program: 



Deve lop estimates of high-performance computing needs and available 
resources; refine theory and experience of how new computer 
architectures work and can be programmed and enhance computational 
methods and software operating syster^s. compilers and applications. 

Encourage the computing and communications industries and users to 
Integrate super comput ing and parallel processing and high-speed data 
communications to make computer technology more affordable and 
accessible. Develop virtual networks of supercomputers and meta 
machines of networked computers. Focus, plan and disperse the 
technology investments In such a way as to stress a competitive posture 
for the American high-performance computing Industry. 

Pes ign the NREN (National Research and Education Network) to achieve 
data rates in excess of the 1 Gbps to accommodate projected user demand 
for data-rich applications, such as scientific visual izat lon» and to 
support access to research devices, supercomputers and very large 
scientific and engineering data bases. 

Structure the NREN to serve as a leading-edge testbed for the 
development and study of basic technologies, applicable free space or 
guided network technology, high-level applications, standards, policies 
and network operational procedures using Internet, an amalgam of Federal 
agency networks, private systems, state ana regional networks and local 
research center and university networks, as an Initial testbed possibly 
leading towards a commercial network entity. 

Leverage Federal resources by requiring current and future HPCC 
participants to contribute some research, design, development. 
Implementation or operational support to the expansion and use of the 
Infrastructure created. 

Make early market Insertion of new technologies, developed through both 
Industry and government-supported resources, an HPCC goal. Focus on 
storage capability, data extraction and analysis software, optoelectric 
(e.g. amplifiers and star couplers) communication devices, and network 
management applications. 

Resolve legal issues regarding the protection of Intellectual property, 
Identification of liability under open access to systems, and personal 
privacy associated with service and product utilization data collection 
before the network Is operational. 
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BACKGROUND 



Traditional computer design strategies are running Into basic physical limits* 
e.g. the so-catled *'von Neumann bottleneck." The machines cannot carry the 
burden of delivering trillions of computations per second. Computer designers 
are using new arrangements of computer elements as well as new technology to 
circumvent the limitations. Applied research and engineering needed to 
develop subsequent generations of computers Is fraught with financial and 
technica I r Isk. 

U.S. firms at the leading edge of this technology tend to be relatively 
small — sometimes too small to make the necessary Investments In research 
without reasonable assurance of appropriate results. In order to attract 
substantial pr I vate Investment » the high-performance computing market needs to 
be strong* predictable and based on well understood user requirements. The 
Federal government also needs to continue to increase Its Investment In 
research at this generic level. Furthermore. Federal funding at the generic 
applied research level must be focused, planned and dispersed in a manner that 
will stress the competitive posture of the American HPCC Industry and user 
communities. In addition, by supporting local area networks of computers. 
Metropolitan Area Networks for small geographic regions, and wide area 
networks that link computer LANS, a meta machine can be assembled that is 
large enough to address the ''Grand Challenge*' Issues once the distributed 
processing application software coordination problems are resolved. The 
high-performance computing community needs a long-term, well-funded and 
tightly coordinated Federal High-Performance Computing Program as part of the 
HPCC Act of 1991 to achieve Its goals. 

NREN will use transport media capable of handling a factor of ten to one 
hundred times the goal of 1 Gbps data rate. That data rate Is sufficient to 
accommodate simultaneously 50 channels of broadcast quality HDTV, transmitting 
text or graphics on the network from two high-end performance workstations or 
from forty personal computers. A massive data volume would be generated, 
simulating air flow over a hypersonic aircraft's surfaces. If one assumes ten 
test points for each of a million grid points on the surface. Similarly, non- 
Invasive radiosurgery treatment requires planning the positioning of radiation 
beams and the specification of their Intensity such that a tumor receives 80% 
of the dosage and the surrounding tissues only harmless levels. In these 
cases, data may reside in remote hosts and require transmission to a local 
computer, marriage with local host data processing, and graphic portrayal for 
rapid assimilation by the user for decision-making. To avoid bottlenecks, 
network capacity must support such user demands. 

Internet, a network of networks, already exists as an initial amalgam of 
Federal agency networks, private systems, state and regional networks and 
local research center and university networks. This pattern of networks will 
continue with NREN growing more complex as all the potential participants join 
the system. As the demands for connectivity and capacity by users grow, the 
challenges of leadership Increase. Learning while the system ts relatively 
small enhances the probability of foreseeing the problems and structuring 
solutions before they become financially burdensome. In addition, alternate 
technical solutions can be assessed for segments of the network. 

2 L C) 
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The leveraging of Federal resources occurs through Joint Federal and private 
Investments In research, development and product creation for the U.S. 
economy. One past example Is a $12»000,000 DARPA Investment that accelerated 
the creation of three high-performance workstation companies and the much 
larger Federal Investment in the application of the technology. It can also 
result from the requirement that researchers, developers and users of NREN 
capabilities contribute to the process of creating a viable infrastructure, In 
addition to paying for use of the NREN capabilities. 

Research and development as well as manufacturing consortia should be 
encouraged In technologies vital to the United States. Participants 
contribute researchers, facilities, administrative support, funds, and thetr 
dedication to achieving mutually beneficial products and services. The 
research Is shared, but the product development remains on a competitive basis 
which results In the rapid Insertion of the technology Into the marketplace. 

There are a variety of interfaces in the HPCC integration challenge and the 
required product enhancements, improvements or development. Large memory 
capacity, universal data handling toots, all-optical network components, the 
software to manage a hybrid network, and visualization workstations are key. 
HPCC helps the process of product development. Early market Insertion assures 
avaiiabiiity of resources for development of future generations of new 
products. 

Lastly, intellectual property, e.g., software licenses, can be misused by 
anonymous users on an open network. Similarly, access to host computers by 
network users, can be Interpreted as Introducing a user liability for misuse 
of the facility or for inducing harm to the user from system design/ 
manufacturing errors. Hence, the liability cuts both ways. Permission to 
collect product and service usage data from a two-way transmission tine to a 
facility as well as ownership and resale of that data, has system design and, 
of course, societal or privacy Impacts. Operational requirements should be 
developed to provide guidance for system designers, developers, operators, 
providers and users. 
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DISCUSSION PAPER 

prepared by the 

INFORMATION INDUSTRY ASSOCIATION 

on Development of the National Research and 
Education Network (NREN) 



Introduction 

The Information Industry Association offers the following observations on key 
issues affecting development of the National Research and Education Network 
(NREN), This paper is intended to stimulate further discussion and work toward 
resolution of these issues. It is not intended as a formal statement of IIA positions on 
specific public policy questions surrounding NREN development. This paper was 
prepared by the Intemet/NREN Issues Task Force of IIA's Public Policy and 
Government Relations Council, For further information, contact IIA, 555 New Jersey 
Ave,, N,W„ Suite 800, Wrshington, DC 20001, 202/639-8262 (phone), 202/638-4403 
(fax). 
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IIA NREN Discussion Paper 



About IIA 

The Information Industry Association is the trade association of companies 
involved with the creation, distribution and use of information in electronic formats of 
all kinds. IIA's membership includes the leading electronic publishers, on-line database 
providers, CD-ROM and other optical publishers, videotex and audiotex services, and 
companies serving specialized markets for financial, consumer, and other information. 
The focus of this paper is shaped by the experiences and concerns of IIA member 
companies that distribute information via on-line services, and of companies that 
provide such services. These services include electronic bulletin boards, 
dial-up-and-download, and interactive retrieval services. Some of these services, such 
as Dialog, Dow Jones News Retrieval, Mead Data Central, and WESTLAW, are global in 
scope and offer a broad spectrum of information, while others serve more specialized 
groups of investors, professionals, researchers, and other market segments. Some of 
these services already have a significant presence in the academic and research 
communities, and a few of them are beginning to connect to these communities \ia the 
Internet. 

Since its founding in 1968, IIA has been committed to the advancement of core 
principles that have helped to shape the growth of a dynamic and competitive 
information industry. Among these core principles is strong, clear protection for 
copyright and other proprietary rights vital to encouraging the development of 
innovative and valuable information products and services. Another core principle 
acknowledges the economic and social value of encouraging a competitive marketplace 
of diverse sources of information, and fashioning the proper role for government in 
regulating and participating in that marketplace. These and related issues continue to 
shape IIA's perspective on cutting edge issues such as the development of NREN. 
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We offer the following observations to stimulate further dialogue among 
information companies, and with other parties involved with the planning and 
implementation of NREN development. 

O pportunities of NREN 

The development of NREN offers important opportunities for companies that 
provide information content and on-line distribution, and for information consumers in 
various market segments and the public at large. The potential for public benefit can 
best be achieved if NREN is planned, developed and managed in a way that maximizes 
the participation of private sector information companies as part of a diverse group of 
entities offering information access over the network. 

The obvious beneficiaries of policies encouraging commercial participation in 
NREN will be network users. Existing commercial online services provide over a 
terabyte of full-text and abstracted databases, a volume that is growing rapidly. The 
scope and depth of coverage is enormous: hundreds of newspapers and magazines; 
abstracts of scientific and other scholarly material; full text of legal materials going 
back to the 1800's; full-text patent information; up-to-the-minute newswires; 
encyclopedias and other reference works; and many other resources of immeasurable 
value to researchers and academics. Many institutions already provide access to 
services like Dialog and Nexis for selected scholars, or ration access through their 
libraries, NREN offers the potential for a dramatic expansion of this access both 
within and outside academe. 
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Development of the NREN also promises a host of entrepreneurial 
opportunities that will expand U-S. competitiveness, spur technological innovation, and 
build wealth. Several companies have already developed profitable innovations that 
are associated with improvements in the Internet, Others look to the future. Over the 
past two decades, the information industry has been home to many of the nation's 
foremost innovators. They and others who seek new linkages and interfaces between 
existing on-line services and Internet users will build upon a wide variety of 
opportunities and synergies, many of which are not even knowable at present. These 
innovations will lead Internet, and the evolving NREN, to a new level of service and 
utility. 

Of course, the development of new and enhanced networks represents a market 
opportunity for existing information industry players and new entrants into the 
information business. Some 8 million users already have access to Internet, and the 
number is growing rapidly. Some obstacles to the growth of this market have already 
been identified — for instance, the Acceptable Use Policy of NSFNet, which could 
severely limit commercial interest in Internet unless it is eliminated, modified, or 
circumvented. But as Internet evolves into NREN, other problems loom on the 
horizon. Unless these can be resolved in a manner that encourages commercial 
participation in NREN, the new network is unlikely to achieve its goals, and the hopes 
of NREN advocates will be dashed. 

Concerns about NREN 

Among the chief concerns of IIA members are the following: 
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1. Copyright protection > Virtually all the information products and services 
provided by IIA member companies are protected, wholly or in substantial part, by 
proprietary rights claims, chiefly copyright. This protection may extend to individual 
items within a database; to the entirety of a database which is licensed to an on-line 
provider; and/or to the aggregate of a service's databases, if it constitutes an original 
compilation. These copyrights are fully enforcible, both as to individual works and as 
to compilations, following the Supreme Court's decision in Feist Publications^ Inc. v. 
Rural Telep hone Service Co., Inc .. Ill S.Ct. 1282 (1991). The new networked 
environment must provide adequate and practical protection against abuse of these 
intellectual property rights, including unlawful appropriation, improper access, or other 
infringement of the copyright owner's exclusive rights. This concern is reflected in the 
High Performance Computing Act (HPCA) itself, which lists as a network 
characteristic that NREN must "be designed and operated so as to ensure the continued 
application of laws ... that protect copyright and other intellectual property rights" 
(section 102(c)(5)). 

2. Contractual relationships. Apart from the provisions of copyright law (and 
other intellectual property law), most information companies further protect their 
intellectual property through subscriber agreements entered into with, and enforceable 
against, each person or organization wishing to access their databases through an 
on-line service. Generally, these services permit access only via passwords issued u, on 
the execution of appropriate agreements. Among other things, subscriber agreements 
define the uses to which downloaded information may be put and/or the length of time 
and authorized piarposes for which a subscriber may retain such information in 
machine-readable form. Establishment of a license relationship with individual users 
not only puts users on notice of restrictions on use of information obtained on-line, but 
also facilitates training, customer support, and billing. 
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In response to the desires of academic institutions, which want to centralize 
their campus-wide networking (and their access to on-line information resources) via 
Internet, a growing number of on-line services now offer Internet access. While so far 
there have not been any insurmountable difficulties, the "wide open" Internet 
environment means that the ultimate user may never be known to the service provider, 
and it may be impossible to enter into, much less enforce, a subscriber agreement with 
individual users. This explains why these services are currently accessible to Internet 
users only to the extent that Internet is treated as simply another public data network 
Oike Tymnet or Telenet). Expanding such access in the NREN will depend upon the 
development of a imiversally accepted protocol for on-line execution of binding and 
enforcible subscriber agreements. Otherwise, NREN access to on-line services will be 
inhibited by the requirement that each end-user must continue to execute a separate 
written subscriber agreement. 

3. Compensation mechanisms. Considerable costs are incurred in providing 
information via online services. Among the elements justifying compensation are the 
skill, expertise, labor and capital invested by the information supplier in collecting, 
arranging, compiling and processing information, as well as the intellectual effort, 
labor and capital invested by the online service in designing and maintaining the 
databases, creating and supporting the retrieval service, and providing needed training 
and customer support to subscribers. Of course, the value obtai^ied by the user also 
justifies compensation to the provider. While this compensation can in theory be paid 
in a variety of ways, including taxpayer subsidy and institutional support, the starting 
point — in the NREN environment as well as elsewhere — should be the assumption 
that market forces and competition determine the price, as set by the service itself or 
the information provider, as the case may be. 
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Information prices may be set according to one or more of several paradigms. 
These include: 

Hourly rates , based on the time the user spends in the service's databases. 
Sometimes different rates will apply to different databases* 

Transaction charges , in which each search in a database, or each access to a 
separate service, incurs a charge, regardless of the time spent. 

Per record charges , in which the user pays for each quantum of information 
actually used, whether viewed online or printed after conclusion of the session. 

Offline transmission charges , in which a separate rate is charge for 
downloading or printing of information outside of the online session. Special 
software can also be used to meter charges for information printed or 
downloaded while the user is engaged in the session. 

Block pricing , in which the user pays a fixed rate for a fixed volume of usage, 
and some other rate for additional usage. 

Flat rate pricing , in which the user pays a fixed monthly or annual fee 
regardless of the volume of usage. 

While no single paradigm will be appropriate for all who access online services 
via NREN, instituting any of them (or any combination) will require the development of 
accounting mechanisms that are lacking in today*s Internet. The existing network 
offers no capability for tracking an individual user*s utilization of services available 
through the network. Thus, billing is possible only in direct subscriber relationships 
between the user and an information service provider. None of these providers will be 
comfortable opening up its service to ad hoc access without reliable accounting and 
billing mechanisms. The authors of the HPCA recognized this when they mandated 
that NREN "have accounting mechanisms which allow users or groups of users to be 
charged for their usage of copyrighted materials available over the network" (section 
102(a)(6)). 



2<:3 

A -205 



HA NREN Discussion Paper 



4. Data integrity and security . The ease of downloading, user manipulation, 
and downstream transfer of information in the NREN environment threatens the 
integrity and security of the data the information provider makes available on the 
network. This vulnerability undermines the prospects for effective copyright 
enforcement or strong contractual relationships, and threatens to confuse the issue of 
who provides the value the user obtains from the information. The network must offer 
a capability to label information as proprietary to, or protected by, a particular 
information provider. As a complementary capability, there must be a way to indelibly* 
indicate that data has been altered or labeling removed. These capabilities must be 
ubiquitous and simple to invoke. 

Clearly users have a vital interest in this problem as well, since they must be 
able to rely upon data without concern that an intermediate user may have changed it. 
Without adequate protections for data integrity and security, the potential for tort 
liability for damages stemming from a user's reliance on altered data may by itself be 
enough to discourage commercial information providers from participating in the 
network. See also HPCA section 102(c)(5), which requires NREN to be "designed and 
operated so as to ensure the continued application of laws that provide network and 
information resources security measures." 
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5. Non-discrimination . Commercial information companies will be attracted 
to NREN if it offers a level playing field for competitive services; they will be repelled 
if heavy thumbs are detected on the scales. Potential sources of discrimination include 
the federal government, which acts as information provider, partial funder, and 
umbrella for a massive cohort of users; and network operators, which could control 
both conduit and content. Non-discriminatory treatment of all content providers must 
be assured; that is, no provider should receive benefits (i.e., faster transmission, 
greater security, more favorable routing, priority processing, enhanced access to 
customer network use information, preferential placement in directories) greater than 
those offered to any other provider. Efficient mechanisms for enforcement of this 
standard must also be provided. 



6. Other issues. The resolution of other concerns will also greatly influence 
whether or not information companies find NREN a viable means of reaching out to 
users. Aside from the immediate question of the future of AUP, these concerns 
include: (a) the stability and predictability of pricing and terms of connection to the 
network; (b) the reliability and robustness of the network as a distribution medium; (c) 
the availability of useful directory services; (d) the creation of a transparent and 
balanced mechanism for settling policy questions concerning the operation of the 
network. For the most part, the concerns that information companies bring to the 
table on these issues are not unique to them, but rather are shared by many other 
potential network participants and users. HA members look forward to working with 
other interested parties to tackle these and other issues of mutual concern, and by 
resolving them, to take Internet and ultimately NREN to ever higher levels of service 
and utility. 
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National Association 
of State Universities 
and Land-Grant Colleges 



A. ORGANIZATION: The National Association of State Universities and Land Grant 



B, NATURE, GOALS AND CONSTITUENCY OF THE ORGANIZATION: 

Founded in 1887, The National Association of State Universities and Land Grant 
Colleges (NASULGC) is the nation's oldest higher education association. A voluntary 
association of 149 public research xiniversities located in all 50 states and the U.S. 
territories, NASULGC campuses enroll more than 2.7 million students and claim 
upwards of 20 million alumiu. 

Dedicated to supporting excellence in teaching, research and public service, state and 
land-grant universities have played a pivotal role in the growth of American higher 
education and the development of democracy. Twenty-six of the top 39 research 
universities are members of NASULGC; these campuses invest abcut $4.5 billion 
annually in science, engineering, and other research and development. Today, 
NASULGC members award about a half-million degrees aimually, including about one- 
third of all bachelor's and master's degrees, 60 percent of all U-S. doctorates, and 70 
percent of America's engineering degrees. 

NASULGC member institutions span the map from Maine to California, and the 
nature and concerns of these campuses are as diverse as the country itself. Given the 
wide geographic disbursement of NASULGC campuses, the informational linkage 
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envisioned in the National Research and Educational Network promises to serve as a 
means to bridge the distances and differences among the university community for the 
common goal of maintaining America's preeminence in higher education. 

However, in order for a network on the scale of NREN to become a reality, there 
must first exist a productive working relationship between government, business and 
industry, and education. It goes without question, that the most important element of 
this partnership is a shared vision on how the rapid advances in computer networking 
can help address the needs of the entire nation today, and, more importantly, tomorrow. 

Rapid changes occurring with electronic technologies will affect learning, classroom 
teaching, libraries, student life, the publication process, the workplace, modes of research 
and public outreach. These changes raise vital issues for colleges, xmiversities and the 
nation and have led to a convergence of interests among traditionally separate 
technology areas. 

In response to the profound effect the use of technology is having on the creation, 
preservation, and dissemination of knowledge and information, NASULGC has recentiy 
formed the Commission on Information Technology (CTT). The goals of the CIT are to: 
(1) identify and develop policy positions and advisory assessments on information 
technology and related policy issues of concern to NASULGC; (2) publish reports and 
guidelines, sponsor workshops and provide other educational support to enhance 
NASULGC member institutions ability to deal with information policy issues of 
importance to them; (3) work with other Commissions at NASULGC and other 
associations and with agencies of the federal government to identify and address 
technology issues of mutual interest, to shape proposed federal policies relating to 
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- The network provides for an improvement in research productivity that will 
exceed the investment by many times; 

- The network provides access to research tools to many small institutions thereby 
increasing their ability to be competitive; 

- The network provides access from the universities to industry and federal 
research laboratories. 

Information Policy and Questions: 



a. ) Intellectual Property/Copyright Protection: 

-Fair use provisions provided for higher education in the 1976 copy right 
law are being eroded. Legal advice designed to reduce exposure of 
individual institutions has the aggregate effect of limiting faculty and 
student access to scholarly information. 

-The rights of intellectual property created by university faculty are 
frequently given to commercial publishers who then sell it back to 
universities. Thus, universities may incur high costs for works they funded. 

b. ) Privacy, Security and Freedom of Expression: 

-Computer text can be broadcast anywhere in the world and campus 
policies designed to deal with on-campus speech and published material 
may need to be altered to fit this changed environment. 

-Policies for inspections of information stored on campus computer 
systems need to be established. These will not be the same as those for 
inspecting an office of dormitory. 

c. ) Scholarly Publishing: 

-Related to the copyright issue, publishing and increasing costs are limiting 
accessibility to publications by authors, factdty and students. Should the 
producers, scholarly societies, university presses, and libraries gain a 
measure of control over the scholarly publishing system? 

d. ) Cooperation Using Electronic Systems: 

-Uruversity libraries can afford fewer materials in traditional format and 
hope to get the information from other libraries or in alternate electronic 
form. What are the protocols and costs for such a system? What should 
the networking standards be? 



223 

A -211 



information technology and to inform them on issues of importance to the NASULGC 
membership. 

The NREN objective of linking together tmiversity libraries, super computers, and 
national databases is certain to inspire both educators and students to explore and 
expand the frontiers of knowledge. The National Association of State Universities and 
Land Grant Colleges and its Commission on Information Technology is fully devoted 
to the goals of the NREN, and will continue to work in support of its construction. 
Academia certairUy stands to benefit from, contribute to, and be affected by NREN. It 
is essential that institutions of higher education become active participants in the NREN 
partnership. 

C HIGH PERFORMANCE COMPUTING - TOPICS FOR CONSIDERATION: 

Technology Infrastructvire /Management: 

The National Research and Education Network (NREN) is a high speed network 
being developed by the government and industry with minor university input. 
Universities need to participate in the development of this network (i.e. management 
suggestions, funding levels) more vigorously so that it reflects both the research and 
educational needs of those institutions. Some points regarding the future uses and value 
of NREN to the higher education commxmity are: 

- NSFnet (the backbone of the NREN) already ties over 1,000 universities together; 

- The network is used for scholarly cooperation in research and teaching; 

- New instruments, such as telescopes, depend on the network to allow control 
and cooperation remotely from the physical site of the instrument; 

- The major research libraries are using the network to plan for the exchange of 
material and avoidance of imnecessary duplication; 
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Sprint is a diversified international telecommunications company with $8.9 billion 
in annual revenues and the United States' only nationwide all-digital, fiber-optic 
network. Its divisions provide global long distance voice, data and video products 
and services, and local telephone services to more than 4 million subscriber lines 
in 17 states. 

HPCC 1991 and what it may hold 

The passage last fall of the High Performance Computing and Communications 
Act of 1991 has stimulated the imaginations of scientists, educators, policy 
makers and technologists throughout the country. In it's one sentence preamble, 
the bill. S. 272, describes it's purpose To provide for a coordinated Federal 
program to ensure continued United States leadership in high-performance 
computing". The language of the act unfolds to offer a broad interpretation of this 
mandate. In the legislation provisions are made to task the various federal 
agencies with promoting the development of the applications, information 
services and access to the Network which will manifest the full value of NREN. 
Central to this value is the influence the Network can have on U.S. 
competitiveness through the efficiencies next generation information 
infrastructure can bring to business and through the tools it can bring to 
education and re-training efforts. While the bill is virtually all-encompassing in it's 
scope, it offers little direction as to how the charter shall be carried out. There is 
little demarcation of agency responsibility and the bill's language leaves it's 
designated objectives open to wide interpretation as to the appropriate level of 
effort and involvement to be applied towards their achievement. 
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To fully realize the opportunity NREN presents, policy makers must view it as 
what Branscomb^ describes as an enabling infonmation service, rather than a 
prescriptive technology investment. The distinction here is whether the Network 
is viewed solely as a vehicle to support specific technology and research 
initiatives, or as an open platform which will encourage the development of a 
broad range of anticipated and unanticipated products, services and applications. 
This paper attempts to outline the rationale for pursuit of this larger vision and 
steps which will be required for if s fulfillment. 

The High Performance Computing Act of 1991 properly recognizes the 
significance of information technology with regard to productivity, industrial 
competitiveness and economic growth. Not only should NREN be seen as an 
enabler of basic scientific research, but as a means to **demonstrate how 
advanced computers, high-capacity and high-speed networks, and electronic 
data bases can improve the national information infrastructure for use by all 
Americans**. Kapor and Berman describe NREN as the prototype for the National 
Public Network^, a perspective which takes an all-encompassing view of NREN's 
potential implications. When evaluated in this broad context, the potential return 
on NREN investment goes far beyond that which will be realized within the high- 
performance computing industry. 

The ability to move and manage Information is one of the key differentiators to 
which business must turn in striving to compete In the global marketplace. The 
Network will strengthen our economic vitality both through the direct efficiency 
gains organizations are able to achieve and by exploiting the educational 
opportunities that it presents. In temis of educational applications, the Networi< 
will of course not serve as an end In itself, but as a medium which will support 
distance teaming programs and information sharing. Much success has already 
been realized in applying distance learning to re-training efforts. For school 
children, benefits will be realized t ith through the resources which are brought to 
them over the Networt<, as well as through the enhanced technological literacy 
they will gain via exposure to the Networi^ and ifs peripherals. Additional 



ip. 21 , Branscomb, Information Infrastructure tor the 1990s: A PubSc FoBcy Perspective, in 
Kahin, ed., Bulldtnq Infor matinn Infrastructure. 

2p.i99, Kapor arKl Berman. Building the Open Road: The NREN as Tested for the National 
Public Network, in Kahin, ed.. Building information Infrastmcture 
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applications include the ability to leverage our healthcare dollars through remote 
access to medical diagnostic hardware and personnel. 

Investment in NREN has the potential to yield return not only in terms of the 
research, collaboration and information sharing it will support. Development of 
the network itself will spawn substantial business opportunity. It is expected that 
many new business will appear to provide services and applications which will be 
enablers of and be enabled by the Network. A portion of the value introduced by 
these new products will be captured by the entrepreneurs that bring them to 
market. This may be the breeding ground for the next Bill Gates or Steven Jobs. 

Development guidelines 

The vision painted here is optimistic, but not unrealistic. To realize the full aray 
of positive extemalities which may result from investment in NREN, several 
objectives should guide the development of the Network. 

• The platform should provide a means of accounting for utilization of the 
network and the services it supports. 

• Competition should be promoted 

• There should be no monopoly providers. 

• the government should purchase commercial network services, as 
opposed to government exclusive networks. 

A common theme in these principles is to create an environment which fosters 
creative entrepreneurialism. This will promote, with guidance provided by market 
forces, the development of the services and applications through which the tme 
value of the Network will be realized* 

Accounting 

The ability to account for utilization of the Network on both time and volume 
bases will provide potential service providers a means of easily charging for their 
services. This is not to say that all use of the Network should generate utilization 
charges, but merely that the capability to account should exist in the system. 
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The services which sprout from the information fabric of NREN will be introduced 
by a variety of different provider types. It is expected that initially many will be 
small proprietorships, perhaps being run out of the home. These services will 
bring much of the potential benefit of the Network. The value is not in the 
network itself, but in that to which it provides access and the ease it is able to 
provide in locating, organizing and recovering information resources. To 
encourage the development of such capabilities and resources, it will be 
necessary to provide developers with a means of easily re-couping their 
investment. Further, by implementing a network-wide system, significant 
economies of scope will be realized. In developing this system, input on system 
requirements should be sought from the parties that will be affected. 

While charging is in principle a sensible capability for the networi^ in practice it 
can be problematic. In the author's experience, there is a floor of approximately 
one cent required to be expended in charging for any event on the network. 
Thus the value of resources consumed by the event should be somewhat greater 
than one cent. For example, if counting IP packets on a source-destination cost 
roughly one cent per packet, while the value of the networt^ resource consumed 
by the transaction is roughly .001 cent then charging should be on a fixed basis. 

In development of a charging algorithm costs can be broken down into several 
component elements: the incremental hardware and provisioning costs required 
to provide access to a user, the user's consumption of the networi< resource (i.e. 
volume of traffic) and service guarantees, such as throughput, loss probability 
average delay and delay variability. In other words, in developing cost 
accounting principles attention must be given to the costs of connecting a user to 
the networi^ and to any effect the user will have on quality and availability 
experienced by other users. 

Competition and the AUP 

One of the principle criticisms the NSFNet has faced is the monopoly status it 
has granted ANS. This status is a function of both the networt^ Authorized Use 
Policy (AUP) and limit of the contract to a single awardee. Through a mandated 
commitment to standards, the issue of inter-carrier interoperability can be 



A-216 46k> 

ERIC 



mediated. As pointed out by Kapor and Berman^, deregulation of public phone 
service has yielded end-user benefits in the form of technology advances and 
lower prices. Similarly, pricing of network services should be determined by the 
mari^et. The proliferation of Intemet services has already led to price competition 
and this will continue as more players enter the mari^et. Further, providers are 
encouraged to introduce a variety of pricing methodologies, in order to appeal to 
a wide variety of potential users. For example, budget constrained institutions 
such as public libraries and K-12 schools represent a potentially large user 
community. In addition to offering a large potential martlet, the connection of 
these institutions to the network will increase the overall value of the networi< by 
adding additional information resources. This encourages commercial service 
providers to offer a set of flat rates, providing new users an accurate sense of the 
costs they will incur. 

Promoting competition among providers of the Networi^ will encourage the 
availability of an efficiently priced networi^, and one that is oriented towards end- 
user needs. To maximize the influence of the mari<et on the evolution of NREN 
and the National Public Network, subsidies should wherever possible be provided 
to end-users, rather than service providers. 

The AUP has not only limited the ability of service providers to offer ubiquitous 
access and confused the mari^et-place, it has stifled the development of 
information services that would be provided over the networi<. Unclear of the 
implications of providing a commercial service over the net, potential providers of 
information services have generally chosen to stay away (with the notable 
exception of several freely available services developed through University 
research). These services would be of benefit to all users of the networi<, 
including the research and educational institutions the NSFNet is intended to 
serve. If NREN is to be a successful prototype for the National Public Network, it 
must encourage the development of new types of services. 



^,205. Kapor and Bemian, Building the Open Road: The NREN as Tested for the National 
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Procurement of commercial network services versus government exclusive 
networlcs 

The NSFNet backbone and ESNet offer an opportunity to contrast two federal 
procurement strategies used for investment in advanced network services. The 
NSFNet was provided under a Cooperative Agreement, while ESNet is being 
procured under contract as a commercial service offering- The Cooperative 
Agreement can be regarded as similar to a research grant. Under the NSFNet 
Cooperative Agreement the provider is under no obligation to meet any strict 
service or performance criteria. In contrast, the ESNet contract will bind the 
service provider to a specific set of requirements. This provides the procuring 
agency, in this case Energy, with added assurance that end-user needs will be 
met. 

Procuring commercially available services also provides value in temis of cost 
savings. It allows the procurement of leading edge services without having to 
finance the entire cost of the infrastmcture. This cost will be shared across all 
customers of the service. If the procurement was for a private network, the 
agency would be faced with bearing the entire cost. The NREN and interim 
NREN networi^ procurements call for bleeding edge technology. This technology 
comes at a high cost to both the service provider and the user. In particular, 
implementation of SONET transmission technology will require a very large 
investment on the part of carriers. The cost of providing SONET to the 
government can be reduced significantly by allowing (or Insisting, as In the case 
of ESNet) providers to distribute the cost across multiple customers. Lastly, 
purchasing commercial services ensures early technology transfer. The private 
sector will have access to the same leading edge technology available to the 
government. 

Thoughts on evaluating the investment 

Fulfillment of the vision of NREN as an Incubator for the development of the a 
powerful national information Infrastmcture will require a greater commitment of 
resources than merely putting In place a high-speed net to serve near-term 
research purposes. Some would argue that pursuit of this broader vision should 
be left to the private sector and not promoted through govemment subsidy. To 
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properly evaluate this investment, it is important to consider the unique nature of 
the good itself. Unlike most investments, the network will increase in net value, 
as its subscriber base increases. The more users and resources on the Net, the 
greater value it holds to each individual. In addition, economies of both scope 
and scale are achievable. Increasing the size of the Network will incur 
diminishing marginal costs, and serving a variety of markets with one underlying 
infrastnjcture will allow support features such as network management and 
monitoring to be shared and not duplicated. Lastly, the Network will serve as 
fertile ground for a new arena of commercial services. It can be expected that 
these new enterprises will substantially repay the NREN investment through tax 
revenues and job creation. 

A possible historical model 

In the late 1800s the nation was faced with the challenge of disseminating and 
implementing the results of ongoing scientific research in order to promote 
industrialization. Breakthroughs had been made in engineering and production 
processes and the country was rich in raw materials, but there was no adequate 
workforce trained to oversee development. In response to this problem a 
network of informal educational outreach programs was designed to connect 
local people to the modem research findings through which they could identify 
and find answers to problems in the management of their homes, farms and 
businesses. Teaching was conducted by a county staff supported by a group of 
specialists from the state extension office of a lead university. The staff planned 
and executed all educational programs in cooperation with local leaders. In 
addition to the hands-on, on-site work the extension service provided, 
educational tours, field meetings, conferences, lectures, group discussions, 
bulletins, mailings and radio and television have been employed. The 
Agricultural Cooperative Extension Service was officially established in 1914 
when President Woodrow Wilson signed the Smith-Lever Act into law. Since that 
time the extension service has proven effective in supporting the application of 
research proven practices throughout local communities. 

Today we are in the midst of transition from an Industrial-based economy to the 
infonmation age and the Agricultural Extension Service offers a possible model 
for driving grass roots level understanding of the applications and benefits of 
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NREN utilization. Many institutions, such as local schools and rural hospitals, 
which could benefit through the use of our developing Information infrastructure 
lack awareness of the services which will be available and the technical expertise 
to access these services. A cadre of locally placed networking missionaries 
could assist these institutions in the implementation of appropriate systems and 
programs. Such a system would leverage existing technical expertise across 
multiple organizations and relieve these organizations of the burden of 
discovering for themselves the resources and productivity enhancements which 
are available to them through the Networic. 

Investment in development of an extension service should be considered an 
investment in addressing national crises in education and healthcare. Healthcare 
costs could be contained by letting small and mral hospitals benefit from 
advanced diagnostic machinery and medical experts in large urban teaching 
hospitals. In the education sector, the last decade has brought a new 
understanding of how children leam^ and successful programs have been 
implemented locally around the country^. Where we have failed is in the 
dissemination of this knowledge and the replication of proven programs. The 
combination of trained extension agents and the Networi< infrastructure offer a 
possible means of seeding our schools with needed access to resources and 
training. 

Conclusion 

It is necessary that NREN policy include the provision of applications that will 
benefit communities beyond those narrowly focused on research. The business, 
economic and educational development potential of NREN wan^ants that it be 
undertaken as a tme industrial policy initiative. Building the Networt< alone will 
not stimulate development of the peripheral services and applications that bring 
value to potential users. Careful attention must be paid to ensure that the 
Networtc proves to be fertile ground for this development and to ensure that 
potential users understand relevant Networi^ applications and how to access the 



5 Office of Technology Assessment, Power On! New Tools for Teaching and Learning, Congress 
of the United States, Washington, DC, 1988. 

6 United States General Accounting Office, Effective Scl^ool Programs: Ttieir Extent and 
Characteristics - Briefing Report to the Chairman, Committee on Education and Labor, House of 
Representatives, United States General Accounting Office, Washington, 00, 1989. 
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net. Participation of users and potential developers of value-added services in 
the Network planning and development process will be an important step in 
achieving this. 
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Appendix B 



Workshop Participants 



Pru Adler 

Association of Research Libraries 

Robert Aiken 
DOE 

Richard Akeroyd 
Connecticut State Library 

Lee Alley 

Arizona State University 
Guy Almes 

Advanced Netiuork & Services, Inc. 



Ray Clark 

California State University System 
John Qement 

Consortium for School Networking 
Robert Doyle 

Sprint Government Systems Division 
Jack I>rescher 

MCNC Center for Communications 
Jim Elias 

US West Communications 



Ralph J. Andreotta 
AT&T 



Robert Ellis 

Sun Microsystems Laboratories, Jnc» 



J. Gary Augustson 
Pennsylvania State University 



William Ellis 
Library of Congress 



Eric M, Aupperle 
Merit Network 

George Badger 
University of Illinois, 
Urbana^Champaign 

Elizabeth Bamhart 
EDUCOM 



David L. Foster 

Southwest Educational Development 
Laboratory 

Robert Gillespie 

Robert Gillespie Associates 

William Graves 

University of North Carolina 



Charles Bartel 

Carnegie Mellon University 
Erv Blythe 

Virginia Polytechnic Institute & 
State University 

Laura Breeden 
FARNET 



Erik Grimmelmann 
AT&T 

Czeslaw Jan Grycz 
University of California 
Office of the President 

Stephen Haynes 

WESTLAW Research and Development 



Jane Caviness 

National Science Foundation 



Carol Henderson 

American Library Association 



Steve Cisler 
Apple Computer 



Robert Heterick 

Virginia Polytechnic Institute & 
State University 
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Russell Hobby 

University of Calif omia-Davis 
Lance Hoffman 

George Washington University 

Fred Howlett 
AT&T 

Robert Huelskamp 

Sandia National Laboratories 

Jim Keller 

Sprint Data Group 

Kenneth King 
EDUCOM 

Kenneth Klingenstein 
University of Colorado-Boulder 

Monica Krueger 

Computer Sciences Telecommunications 
Board 

Alfred Lee 
NTM 

William Lester 

University of California at Berkeley 

Michael Liebhold 
Apple Computer, Inc, 

Nick Lordi 
Bellcore 

Clifford Lynch 

University of Calif omiaa System 

M. Stuart Lynn 
Cornell University 

Alan McAdams 
Cornell University 

Janet Meizel 
Davis High School 

Sandy Merola 
Lawrence Berkeley 

Frank Moore 

Federal Networking Council 



Barbara Morgan 

University of California at Berkeley 
Ann O'Beay 

Af CI Telecommunications Corporation 

Frank Odasz 
Big Sky Telegraph 

Greg Parham 
USDA 

Sunil Paul 

Office of Technology Assessment 
Stewart Personick 

Bell Communications Research, Inc. 
Paul Evan Peters 

Coalition for Networked Information 
Robert Powers 

MCI Telecommunications Corporation 
Cecilia Preston 

University of California at Berkeley 

Glenn Ricart 
University of Maryland 

Michael Roberts 
EDUCOM 

Scott Roberts 
Annenberg/CPB 

Robert Shahan 
IBM Corporation 

Edward Sharp 

The University of Utah 

Thomas R. Spacek 
Bellcore 

E. Michael Staman 
CICNet, Inc. 

Connie Stout 

Texas Education Agency 

Roxanne Streeter 
Sterling Software 
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Sarah Thomas 
Library of Congress 

Nancy Tosta 

United States Geological Survey 
John Vaughn 

Association of American Universities 
Charles Warlick 

The University of Texas at Austin 

Frederick Weingarten 
Computing Research Association 

Allan Weis 

Advanced Network & Services, Inc. 
Daniel Weitzner 

The Electronic Frontier Foundation 
Richard West 

University of California System 

Jim Williams 
Merit Network, Inc. 

Dale Williams 

Sprint Government Systems Division 
William Wing 

Oak Ridge National Laboratory 

Hank Wolf 
IRM Associates 

Barbara Wolfe 

Southern Methodist University 
Eugene Wong 

White House Office of Science and 
Technology Policy 

William Yundt 
Stanford University 
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